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ABSTRACT 


This report documents the second part of a three-part study whose overall 
obrjective is an initial assessment of the accuracy of the SEASAT-A SMMR Antenna 
Pattern Correction (APC) algorithm. Interim APC brightness temperature measure- 
ments for all ten SMMR channels are compared with calculated values generated 
from surface truth data. Plots and associated statistics are presented for the 
available points of coincidence between SMMR and surface truth measurements 
acquired for the Gulf of Alaska SEASAT Experiment (GOASEX) . The most Important 
conclusions of the study deal with the apparent existence of different instrument 
biases for each SMMR channel, and their variation across the scan (i.e., cross- 
track gradients). 
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1.0 SUMMARY 

r 

II ■■ 

This report documents the second part of a three-part study whose 
overall objective is an initial assessment of the accuracy of the 
SMMR Antenna Pattern Correction (APG> Algorithm. Interim APC 
brightness temperature measurements for all ten SMMR channels are 
compared to model- calculated values. The assumptions used in 
generating the calculated brightness temperatures include (1) a 
standard atmospheric profile, (2) a constant integrated water vapor 
content, and (3) cloud-free conditions. The surface truth data used 
in this study includes buoy, ship, and radiosonde measurements 
originally acquired for the Gulf of Alaska SEAS AT Experiment (GOASEX) . 
Plots and associated statistics are presented for the available points 
of coincidence between SMMR and surface truth measurements. 

The two most important conclusions of the study are: 

(1) There appear to exist significantly different instrument 
biases for the ten channels of SMMR data output by the 
interim APC algorithm. 

(2) Sizable opposing cross-track gradients are evident in the 
vertical and horizontal brightness temperatures output by the 
interim APC for the 6.6, 18, and 21 GHz channels. 

2.0 INTRODUCTION 

2.1 Problem Statement . The SEASAT-A Scanning Multichannel Microwave 
Radiometer (SMMR) is designed to make measurements of thermal micro- 
wave emission from the Earth for the primary purpose of determining 
sea surface temperatures, wind speed, and atmospheric water vapor 
and liquid water parameters . The antenna temperatures measured by 
the SMMR contain known antenna pattern effects which must be removed 
before these measurements can be used to derive geophysical parameters 
The Antenna Pattern Correction (APC) Algorithm has been designed by 

E. G. Njoku and coded by R. E. Cofield to remove these effects. In 
brief summary, the APC algorithm accepts as input SMMR antenna tem- 
perature (Tj^) measurements and produces corrected brightness tempera- 
tures (Tg) as its output. These output brightness temperatures are 
then used as inputs to the geophysical parameter algorithms. The 
problem to be addressed here is the evaluation of the accuracy of the 
APC brightness temperature outputs. 

Spiecif ically , this report documents the second part of a three-part 
stpdy whose overall objective is an initial assessment of the accu- 
racy of the APC algorithm. As the SMMR algorithms mature, and as a 
larger data set becomes available, it is expected that further 
studies will refine the results presented here. The three parts of 
this Initial assessment are: 



2.2 


A. 6.6 GHz Tg vs,. Tgm.fg^(,g truth Comparison 

Tb measurements for the SMMR 6.6 GHz channels are compared to 
surface truth derived sea surface temperatures. The two 6.6 GHz 
channels are used because they are most sensitive to sea surface 
temperature (SST) but least sensitive to atmospheric effects. 

SST measurements are more numerous and more accurate than other 
types of surface truth measurements. Thus, the comparison of 
6.6 GHz Tg with SST under clear atmospheric conditions provides 
a large, high-quality data set from which to assess the accuracy 
of the APC algorithm. 

B. Tg Measured vs . Tg Calculated Comparison 

Tg measurements for all ten SMMR channels are compared with Tg 
values calculated from geophysical models using surface truth 
data. Although this task is restricted to a smaller surface 
truth data set than task A, it assesses the accuracy of all ten 
SMMR channels rather than only two of them. In addition, this 
task is less dependent on using clear atmospheric conditions 
since the models take atmospheric variations into account. 

C. Ta I vs . Tg Comparison 

Ta measurements for all ten SMMR channels are compared with the 
corresponding Tg outputs. This comparison allows a determination 
of whether the APC algorithm adequately removes those instrument 
effects known to be present in the Ta data. 

The results obtained for Task A are given in reference 1. The results 
obtained for Task B are the subject of this document. 

Brief Description of the APC Algorithm . At this time, the APC algo- 
rithm has not yet reached its final form. Section 2.2.1 describes the 
full set of capabilities to be Implemented in the final APC algorithm. 
Section 2.2.2 outlines the subset presently implemented in the interim 
version of the APC. The results of this study are based only on out- 
put obtained from the interim APC. It is expected that a later study 
will perform a similar evaluation of the final APC. 

Final APC Description . The input Ta data to the APC algorithm consists 
of measurements of microwave emission at ten different channels. Each 
channel is characterized by one of five frequencies (6.6, 10.69, 18, 

21, and 37 GHz) and one of two polarizations (vertical and horizontal). 
The Ta measurements are sampled at regular time intervals along the 
SMMR scan, which results however in an irregular spacing of points on 
the Earth’s surface. The APC algorithm outputs Tg data in the form 
of square arrays of data cells which are uniformly distributed within 
the SMMR swath. There are four different array sizes which are 



referred to as Grids 1, 2, 3, and 4. The ten channels are output on 
the four grids as shown in Table 1. 

The final APC algorithm performs the following operations; 

(1) Read SMMR T^ data. 

(2) Average T^ data into grid cells. 

(3) Correct T^ cells for Faraday rotation. 

(4) Correct T^j^ cells for non-nominal incidence angles. 

(5) Correct T^ cells for cross-polarization antenna pattern effects 

( 6 ) Correct T^ cells for polarization rotation effects due to scan 

motion. 

(7) Correct T^ cells for sidelobe contributions from within the 
SMMR swath, from outside the SMMR swath but on the Earth’s 
surface, and from space. 

( 8 ) Output SMMR T 3 data and associated quality flags . 

2.2.2 Interim APC Description . The interim version of the APC algorithm 

performs the following subset of the final APC operations: 

Read SMMR T^ data. 

Average T^ data into grid cells. 

Correct T^ cells for cross-polarization antenna pattern effects 

Correct T^ cells for polarization rotation effects due to scan 
motion. 

Correct T^ cells for sidelobe contributions from space. 

Output SMMR Tg data. 

Note that the interim APC does not include corrections for Faraday 
rotation, incidence angles, or Earth sidelobe contributions, nor 
does it calculate data quality flags. 

2.3 General Evaluation Approach . In attempting to compare brightness 

temperatures measured by the SMMR with those calculated from surface 
truth, we are constrained by the following items: 

(1) Since the final APC algorithm is not yet available, the interim 
APC must be used as the source of measured Tg data. 


( 1 ) 

( 2 ) 

( 3 ) 

(4) 

(5) 

( 6 ) 



(2) The Immediately available spacecraft data set is limited 
primarily to that compiled for the Gulf of Alaska SEASAT 
Experiment (GOASEX) , covering the month of September, 1978. 

Twelve SMMR passes extending from equatorial latitudes through', 
the Gulf of Alaska have been obtained in addition to the 
original fifteen passes assembled for the first GOASEX workshop. 

(3) The usable surface truth data set for the GOASEX region includes 
measurements made by six NOAA data buoys (46001-46006), the 
research vessel Oceanographer, and Canadian vessels located at 
Ocean Station P (PAPA). For the available spacecraft data set, 
there are only 38 times at which the SMMR swath crosses the 
location of an operating buoy or ship. 

(4) Currently available radlosoude data is limited to that compiled 
for the first GOASEX workshop. This data set includes only 
four sets of radiosonde measurements coincident with a SMMR 
overflight. 

(5) It is unlikely that many other points of coincidence between 
spacecraft data and surface truth data can be acquired within 
the time span of the present study. 

I. 

In accordance with the above constraints, the following approach to 

the problem has evolved over the course of this study: 

(1) Due to complexities encountered in manually matching spacecraft 
and surface truth data, this matching process has been auto- 
mated with the development of computer software. 

(2) Sijnce the available surface wind speed measurements are made 

at; varying heights above sea level and during periods of differ- 
ent atmospheric stability, these measurements have been converted 
to equivalent wind speeds at a standard reference height of 
19.5 meters in a neutral atmosphere. This conversion is accom- 
plished with the use of a program originally developed by 
I. Halberstam for the first GOASEX workshop. 

(3) Calculated brightness temperature values are produced by the 
use of a program supplied by R. Hofer. The model Tg's are 
calculated using surface truth derived measurements of sea 
surface temperature and wind speed, aAd assuming a standard 
atmosphere, a constant Integrated water vapor content, and 
cloud-free conditions. 

(4) The currently available radiosonde data has been used to 
determine an appropriate value of integrated water vapor content 
for calculating model brightness temperatures. Unfortunately, 
this GOASEX radiosonde data cannot be entered directly into 

the atmospheric model program since it is not available at all 
of the pressure levels required by the model. 
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(5) Software has been developed to produce computer-generated plots 
of SMMR Tg values versus calculated Tg values and associated 
statistical information. 

(6) In an effort to reduce data scatter attributable to unmodeled 
variations in atmospheric water vapor content, the observed 
21 V brightness temperature values have been used to sort the 
SMMR Tg data into several water vapor ranges . Sepa^/ate plots 
and statistics have been produced for each band of vrater vapor 
values , 

(7) Software has been developed to produce plots of the Tg cross- 
track gradients versus latitude in an effort to identify any 
effects which may vary across the SMMR swath. 

3.0 I TECHNICAL DISCUSSION 

3.1 Reference Models 

3.1.1 Calculation of Model Brightness Temperatures . Radiative transfer and 

the physics of the ocean surface and atmosphere allow Tg to be 
modeled as a function of various physical parameters. These include 
sea surface temperature, surface air temperature, surface wind speed, 
and atmospheric profiles of temperature, pressure, and water content. 
The particular program employed to generate calculated Tg’s for this 
study is one supplied by R. Hofer. 

This program is able to use radiosonde data as well as several "canned" 
atmospheric profiles in determining the effects of the atmosphere on 
microwave radiation corresponding to each SMMR channel. When radio- 
sonde data is used, the program requires this data to be available at 
specific pressure levels and over a large vertical height range. 
Unfortunately, the GOASEX radiosonde data does not meet these criteria, 
and therefore, it has been necessary to employ one of the "canned" 
atmospheric profiles. However, the GOASEX radiosonde humidity pro- 
files have been useful in determining an appropriate integrated water 
vapor value for use in the model. 

The assumptions used in generating calculated Tg values include 
(1) a global average standard atmosphere, (2) a constant integrated 
water vapor content (WVC) , and (3) cloud-free conditions. These 
assumptions allow the establishment of reference Tb values against 
which the actual SMMR measurements may be compared. 

A WVC value of 1.0 gram/cm^ is chosen as a reasonable lower limit to 
those WVC values actually encountered in the GOASEX region. The 
integrated radiosonde humidity data indicate that the WVC values 
actually range between 1.0 and 2.2 g/cm^ (see Section 3. 4. 1.2). 
Brightness temperature values for all ten SMMR channels increase 
with increasing water vapor content. The frequencies in order of 
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increasing sensitivity to WVC are 6 . 6 , 10.69, 18, 37, and 21 GHz, 
and cor each frequency the horizontal polarization is more sensitive 
than the vertical (see Section 3. 4. 1.3). Therefore, it is expected 
that measured T 3 values will scatter upwards from the calculated 
reference values due to unmodeled variations in WC, with the more 
sensitive SMMR channels showing more scatter than the less sensitive 
channels . 

The assumption of cloud-free conditions is made since no information 
is available on the actual cloud conditions present at the time of 
each measurement. Many of the meat^ured Tg values are undoubtedly 
affected to some degree by clouds. The effect of this unmodeled 
liquid water is similar to that produced by increased water vapor 
in that the different SMMR channels will scatter upwards according 
to their respective sensitivies . 

Since unmodeled water vapor and liquid water both increase the 
measured Tg values, the chosen model should produce calculated Tg 
values which act as a lower bound for the SMMR data. Under low 
water vapor, cloud- free conditions, the difference between measured 
and calculated Tg values should be due primarily to instrument- 
induced effects. However, these instrument effects are increasingly 
masked as the environmental conditions deviate from those assumed in 
the model. 

% 

Wind Speed Adjustments . The surface truth wind speed measurements 
needed to calculate model brightness temperatures are made by ships 
an 4 buoys with varying anemometer heights and during periods of 
different atmospheric stabilities. In order to derive a uniform 
standard of measurement, it is necessary to convert these wind 
speeds to a standard height and atmospheric stability. During this 
study, these corrections have been applied with the use of a program 
supplied by I. Halberstam. 

This program was originally developed by Halberstam for use during 
the first GOASEX workshop (pp. 3-20 to 3-23 of reference 2) . It 
employs a surface layer model which relates winds at various heights 
and stability conditions to equivalent wind speeds at 19.5 meters in 
a neutrally stratified atmosphere. Reference 2 gives three alternate 
equations which relate the surface roughness parameter, zq, to the 
frictional wind velocity, u*. Since the Pierson equation (number 3) 
was used for the first GOASEX workshop, we have decided to also use 
this equation so as to be compatible with the workshop results. As 
noted in reference 2 , the differences between the three equations 
are not significant. In addition, the wind speed corrections applied 
during this study (with only one exception) were always less than 
one me ter /second. 

Data Selection . The major difficulty which plagues an evaluation of 
this type is that of acquiring spacecraft and surface truth data sets 
which are matched in location and time. The desirability of -cloud- 
free conditions fur tter compounds this problem. During the first part 
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of this three-part study (Ref. 1), a search was conducted for clear ij 

atmospheric conditions using images produced by the Geostationary 

Orbiting Environmental Satellites (GOES). As a result, twelve passes i| 

of SMR data through the Gulf of Alaska have been obtained and 

Utilized in this portion of the study as well as the original f if- 

teen passes assembled for the first GOASEX workshop. Unfortunately, 

out of this combined spacecraft data set, the SMMR swath intersects 

the location of an operating buoy or ship only 38 times. j 

■ 

3.2.1 Spacecraft Data Set . Only twelve of the original fifteen GOASEX 
passes contain data useful to a SMMR evaluation study. The remaining 
three are either over land or contain numerous data gaps. The 

tw[elve newly acquired passes cross not only through the Gulf of | 

Aliaska but also extend into equatorial latitudes. The equatorial 

data generally exhibit better atmospheric conditions than that of i 

the GOASEX region. Twenty-two of the buoy and ship "hits" occur 

for the original twelve GOASEX passes. The twelve new passes have 

added sixteen additional "hits" arid also have provided better weather 

conditions for investigating possible cross-track gradients in the f; 

measured Tg data. Table 2.1 contains an inventory of the SMMR Tg 

data available for this study. 

3.2.2 Surface Truth Data Set . This study makes use of surface truth data i 

in the form of spot reports. The thirty-eight hits compiled for the 

study consist of twenty-eight measurements made by six NOAA data ,< 

buoys (46001-460.06), nine measurements made by the Oceanographer, and » 

one made by PAPA. The three NOAA buoys 46007, 46008, and 46009 are 
not used since they lie so close to the Alaskan coastline that 
corresponding SMMR data would be corrupted by land within the field 
of view. Although there exist five spot reports from merchant ships 
which coincide with SMMR overflights, these are not used since the 
anemometer heights are unknown and sea surface temperature measure- 
ments were not always reported. Table 2.2 contains an inventory of 
the 38 surface truth hits used within this study. Table 2.3 gives 
the reported accuracies for each type of measurement. g 

The radiosonde data available within the time span of the study 
consists of eight sets of PAPA measurements and eight sets of 

Oceanographer measurements. However, only four of the Oceanographer j i 

measurements coincide with SMMR overflights. This radiosonde data ■ 

was prepared specifically for the first GOASEX workshop and does not 
contain measurements at all the pressure levels available from fully 
reduced data. Therefore, it is not suitable as input to the atmos- 
pheric model used for this study (Section 3.1.1). 

r 

i ' ' 

3.3 Software Development . Various pieces of softxrare have been developed 

in the course of this study. Several of the programs work together 
as a software system in which the output of one program becomes the 
input to the next. This section presents a brief description of the 
development process and the outputs produced by each program. 
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Several basic principles have been followed during the development 

of the software: 

(1) Existing code should be used whenever possible. Specific 
examples Include Halberstam’s wind adjustment model (Section 
3.1.2), Hofer’s geophysical models (Section 3.1.1), and various 
plotting and statistical subroutines from JPL libraries. 

(2) The software system should consist of independent modules so 
as to facilitate design, coding, and check-out procedures. 

Since each module may be executed independently of the others, 
data can be re-processed through a chosen subset of modules 
without necessarily accessing the entire system. 

(3) All output files should be written in a text editable format. 
This facilitates the partitioning and/or merging of files as 
desired. 

(4) Each item in an output file should be labeled with an unique 
identifier. This facilitates the editing of files whose 
contents must correspond with each other. 


A brief description of each subprogram within the software system 
follows . 

* 

3.3.1 Reading IGDR Files . The output Tg data from the APC algorithm are 

written onto what is called a SMMR IGDR basic sensor file. The data 

on this file is in a packed format compatible with the JPL IBM 360/75 

machine and must be converted into a format compatible with the JPL 
UNIVAC 1108 computer used for this study. This conversion was accom- 
plished using a set of subroutines developed by W. D. McFaddin and 

modified by J. Kitzis. The reformatted data for all grids has been 
written to tape for later use. This procedure is more efficient than 
reformatting the data each time it is re-processed. 

3.3.2 Locating Spacecraft/Surface Truth Data Coincidences . Given a set of 
surface truth measurements made by buoys or ships, the task of 
Searching the Tg grids for SMMR measurements which most closely 
coincide with this surface truth data is a laborious procedure. 

In order to facilitate this process and reduce the chances of human 
error, a computer program has been developed which identifies the 
Tg measurements corresponding to a series of surface truth measure- 
ments. For each surface truth measurement, the program accepts as 
input the latitude and longitude of the measurement, and the time 
tag of the corresponding SMMR basic sensor record to be searched. 

Once the correct record has been found (based on its time tag) , a 
search is performed on latitude and longitude grids 1, 2, 3, and 4 
to determine which Tg grid locations lie closest to the location 
of the surface truth measurement. Grid 1 locations are searched 
for the 6.6 GHz channels, grid 2 for the 10.69 GHz channels, grid 3 
for the 18 and 21 GHz channels, and grid 4 for the 37 GHz channels. 
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Th^ equation used to calculate the distance between the location of 
the; two measurements Is given below: 


D * cos 
where 


^ l^sin sin (^>2 + cos cos <j >2 cos 


*111 


D 


«j>l 


111 


* distance in kilometers between the location of the surface truth 
measurement and that of the Tg measurement. 

* latitude of the Tg measurement 
= longitude of the Tg measurement 

= latitude of the surface truth measurement 

“ longitude of the surface truth measurement 

= arc length (km) on the surface of the Earth subtended by an 
angle of one degree at the Earth's center. 


Once the minimum distance D has been found for each grid, the program 
outputs the desired brightness temperature values, the cell numbers 
in which these occur, and the approximate time at which the SMMR 
passed over the surface truth site. In addition to printed output, 
the program produces a file of SMMR measured Tg values and cell 
numbers which is read by the plotting and statistics program to be 
discussed in Section 3.3.5. This software has grf,atly reduced the 
problem of matching surface truth and T_ measurements. 

D 

Surface Truth Data Interpolation . The NOAA buoys stationed in the 
Gulf of Alaska make measurements of sea surface temperature, wind 
speed, and air temperature at regular time intervals, usually every 
hour. Rarely does the time of one of these measurements coincide 
exactly with the time of a SMMR overflight. A small program has 
been developed to perform a linear interpolation on the buoy measure- 
meiits made before and after the time of the SMMR overflight. This 
interpolation produces slightly more accurate surface truth values 
for use in generating calculated brightness temperatures. In addi- 
tion to printed output, this program also produces a file of inter- 
polated surface truth measurements which is read by the geophysical 
model program to be discussed next in Section 3.3.4. 

Wind Height Adjustment and Calculation of Model Brightness Temperatures 
The primary purpose of this study is to compare SMMR measured Tg values 
with corresponding model calculated values. The program which produces 
calculated Tg values incorporates the models supplied by I. Halberstam 
and R. Hofer which have been previously discussed in Section 3.1. This 
program reads the file of surface truth data produced by the interpola- 
tion program described above in Section 3.3.3. The surface truth wind 
speed measurements are adjusted for anemometer height and atmospheric 
stability by a subroutine created from Halberstam' s program. Thes a 


adjusted surface truth measurements, along with parameters defining 
an atmospheric model, are then used in a second subroutine created 
from Hofer's program to calculate model brightness temperatures. In 
addition to printed output, this program produces a file of model Tg 
values which is read by the plotting and statistics program to be 
discussed next in Section 3.3.5. 


Tg Measured vs. Tg Calculated Plots and Statistics. The primary 
software analysis tool developed for this study produces plots of 
measured brightness temperatures versus corresponding calculated 
brightness temperatures, for all ten SMMR channels, as well as asso- 
ciated statistics. Printed statistics and 15 plots are produced each 
time the program is executed. Examples of all these outputs may be 
found in Table 7 and Figures 7 . 1 through 7.15. 


In the first plot produced, as shown in Figure 7.1, each vertical Tg 
measured-TB calculated pair is plotted as a single Arabic numeral 
(1, 2, 3, 4,' or -5). Each numeral indicates the frequency of the 
measurement as shown below. 


Plotted Numeral . 

1 

2 

I 

3 

4 

5 


Frequency 

I 

^.6 
id. 69 
18.0 
21.0 
37.0 


This plot also contains two curves. The curve marked with the letter 
"V" represents the first-order polynomial which fits all the V data 
points best in a least squares sense. The unmarked curve is simply 
the line of unit slope through the origin along which all the points 
would lie if there were perfect agreement between the measured and 
calculated Tg values. 


The second plot produced (Figure 7.2) contains information similar 
to that of the first plot, but for horizontal rather than vertical 
data. Note that the curve fitted to the H data points is marked with 
the letter "H”. 

The third plot (Figure 7.3) repeats the curve fitted to the V data, 
the curve fitted to the H data, and the line of unit slope through 
the origin. In addition, it displays a curve representing the 
first-order polynomial which fits all the data points best in a 
least squares sense. This curve is marked with the letter "A”. 

Note that the individual data points are not displayed in this plot. 

The next two plots (Figures 7.4 and 7.5) display curve fits for 
each channel of V data and H data respectively. The curve for each 
of the five frequencies is labeled with an Arabic numeral from 1 to 5 
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as before; the curves for all V data and all H data are respectively 
labeled with "V" or "H" . The unmarked curve is the line of unit 
slope through the origin. 


The remaining ten plots (Figures 7.6 through 7.15) display the Tg 
measured-Tg calculated pairs for each of the ten SMMR channels. 
Each pair is plotted as a single alphanumeric character indicating 
the grid cell from which the measured Tg value is drawn. The cor- 
respondence between plotted characters and cell numbers is shown 
below. 

Grid 

Cell Number 

Plotted Character! 

1 

1-4 

i . i , , . 

1-4 : 1 

2 

1-7 

1-7 ' 

3 

1-9 

10-11 

1-9 

A-B 

4 

1-9 

10-22 

1-9 

A-M 


Each of these ten plots also contains two curves. The curve marked 
with plus ("+") signs represents the curve fit for all data of the 
given channel, and the unmarked curve is once again the line of unit 
slope through the origin. 

These last twelve plots were generated in hopes of gaining more 
insight into the behavior of the SMMR data on a channel-by-channel 
basis. Unfortunately, there were too few surface truth hits available 
to make these plots particularly meaningful. Although they are 
included here for completeness, they will not be discussed further 
in this report. 

The printed statistical output (Table 7) is divided into two sections. 
The upper section contains the two polynomial coefficients and the 
root-raean-square (RMS) statistic for the least squares fitted curves 
for (1) each of the ten channels taken individually, (2) all V channels 
taken together, (3) all H channels taken together, and (4) all ten 
channels taken together. The RMS statistic is calculated according 
to: 



’ P 1 

^Calculated T^ j 

r 

[ N 


where 




( 


Calculated T_ = 

V 

Calculated T- | = 


th 

i measured Tg value 
calculated T„ value 

D 

th 

fitted polynomial evaluated for the i calcu- 
lated T 3 value 


N = total number of data points 

Th!e lower section of the printout contains a bias and an RMS statistic 
around a biased line of unit slope for the thirteen data groups repre- 
sented by ( 1 ) each of the ten individual channels, ( 2 ) all the vertically 
polarized data, (3) all the horizontally polarized data, and (4) all 
the data taken as a whole. This bias is calculated according to: 


3.3.6 



where Tg., Calculated Tg,, and N are as defined above, and the bias 
is as defined above for Jhe appropriate data group. * 

Cross-Track Gradients vs. Latitude . A secondary software analysis 
tool developed as a supplement to the primary study produces a plot 
(see Figures 15.1 through 15.5) of the Tg gradient across the SMMR 
swath versus latitude for each SMMR channel, and also associated 
statistics (Tables 15.1 through 15.5), A first-order polynomial is 
fitted in a least squares sense to each row of Tg values in the grid 
appropriate for each frequency. (Grid 1 is used for 6.6 GHz, grid 2 
for. 10.69 GHz, grid 3 for 18 and 21 GHz, and grid 4 for 37 GHz.) 

The slope of the fitted line for each row (expressed as degrees per 
cell) is plotted against the average latitude for the row. The 
character "V" is plotted for V data, and the character "H" for H 
data. 


The printed statistical output includes the average latitude, the two 
polynomial coefficients, and the RMS statistic for each row of Tg data 
for both polarizations of each frequency. 
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the RMS is calculated according to: 



where 

th 

T_ *= i measured value in a grid row 
\ B 

N = number of cells in the grid row 

p(i) = fitted polynomial evaluated for cell number i 

Note that the calculated slopes for each SMMR channel must be scaled 
to take into account the fact that the different Tg grids contain 
different numbers of cells per row. For instance, a cross-track 
gradient of one degree per cell would represent a total variation 
across the swath of 4 degrees for the 6.6 GHz channels, 7 degrees 
for the 10.69 GHz channels, 11 degrees for the 18 and 21 GHz channels, 
and 22 degrees for the 37 GHz channels. 

3.7 Calculation of Integrated Water Vapor Content from Radiosonde 

Humidity Data . A small program has been developed in the course 
of this study to produce an integrated water vapor content from 
radiosonde relative humidity measurements. The total water vapor 
content is calculated by use of a crude Riemann sum: 


N 

IWC = 2 
i=2 

where 

IWC = integrated water vapor content 

2 ^ = height at which the i^^ measurement was made > 

th 

t^ “air temperature at the i height level 

S(t^) “ maximum amount of water that can be held by air at 
temperature t^ 

h^ * relative humidity at the i*"^ height level expressed 
as a percentage of S(t^). 

The subroutine needed to calculate the function S for each temperature 
tji^ was supplied by R. Hofer. We felt that a more sophisticated inte- 
gration technique was not warranted by the quality of the available 
radiosonde data. 

13 ' . ■ ■ 



3.4 


Discussion of Results . Most of the results of this study are drawn 
from computer-generated plots and statistics produced by the software 
described in the previous sections. A summary of the computer runs 
malle ,for the study may be found in Table 3. Runs 1 through 8 are 
executions of the measured versus calculated Tg software package. 

These are designated as Type A runs in Table 3, and were made for 
the purpose of identifying possible instrument-induced biases in the 
SMMR data. Runs 9 through 12 are executions of the Tb cross-track 
gradient program, and are designated as Type B runs in Table 3. 

These runs were made for the purpose of gaining further insight into 
the cross-track gradients discovered for the 6.6 GHz channels during 
the first part of this study (Reference 1) . The output from each run 
consists of one or more tables of statistics and several plots, each 
of which is labeled with the appropriate run number. The table and 
figure numbers corresponding to the output from each run are indi- 
cated in Table 3. 

The following sections contain discussions of the results of all 
these runs as well as discussions of radiosonde-derived Integrated 
water vapor content and the expected variation in brightness tempera- 
tures due to atmospheric water. 

3.4.1 Instrument Bias Estimation 

3.4.1. 1 Approach . The numbers contained in the final column of Table 4.3 
represent our best estimates of the instrument- induced biases in the 
Tb data for each SMMR channel. The general approach used in obtaining 
these estimates is outlined below: 

(1) Partition the 38 available "hits'* into several groups or bands 
based on the 21 V Tg value observed for each "hit." 

(2) Execute the measured versus calculated Tb software for each 
band separately. This produces observed Tg biases corres- 
ponding to each band. 

(3) Estimate a mean value of integrated WVC for each band of "hits." 

(4) Calculate predicted environmental biases for each band based on 
the above WVC values. 

(5) Calculate an instrument bias for each channel by subtracting 
the predicted environmental biases from the corresponding 
observed biases. 

The subsequent paragraphs explain the rationale behind this approach 
in greater detail. 
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3 .4*1.2 Radiosonde-Derived Integrated Water Vapor Contents . The attempt to 
accurately estimate instrument-induced biases in the SMMR data is 
severely constrained by the lack of an accurate estimate of total 
atmospheric water content present at the time of each SMMR measure- 
ment. Total atmospheric water content is a combination of water 
vapor, and liquid water in the form of rain and/or clouds. 

Currently available radiosonde data provides an estimate of atmos- 
I>heric water content for only 4 of the 38 data points assembled. 

No measurements are available for the remaining 34 points. This 
deficiency is critical since the radiosonde data does show that 
water content is a parameter which varies significantly from point 
tjo point, and therefore must be accurately modeled. 

The program described in Section 3.3.7 has been used to calculate 
WVC values for each of the 20 available radiosonde measurement sets. 
These 20 WVC values are displayed in Table 5. These 20 values are 
r|epresentative of the weather conditions encountered during the 
GOASEX period, although only four of them (as shown in Table 5) 
actually coincide with SMMR overflights. Note that the WVC values 
range from .93 to 2.2 g/cm^. 


This degree of variation, if unmodeled, would result in a corres- 
p'pnding variation in calculated TgVs ranging from .5°K for the least 
sensitive channel (6.6 V) to 28°K for the most sensitive (21 H) , 

Since radiosonde measurements are not available to model the varia- 
tion in WVC for all 38 "hits,’' the total data set has been partitioned 
into five bands. Each band encompasses a smaller range of WVC than 
the total data set, thus reducing the data scatter due to water con- 
tent variability. 


3. 4. 1.3 Model Tg Variation with Integrated Water Vapor Content. Table 6 

contains model-calculated Tg's for all lO SMMR channels corresponding 
to WVC values ranging from .5 to 2.4 g/cm^. These Tg’s are calcu- 
lated assuming a constant sea surface temperature of 15°C, wind 
speeds below 7 meters/sec, and cloud-free conditions. Several obser- 
vations are made regarding Table 6: 


(1) For each frequency, the H channel is more sensitive to WVC 
variations than the V channel. 

(2) The frequencies in order of increasing sensitivity are 6.6, 
10.69, 18, 37, and 21 GHz. 

(3) For any given channel, the increase in Tg corresponding to a 
.1 g/cm^ increase in WVC is almost constant, indicating a 
nearly linear relationship over the range of WVC Included in 
Table 6. 


(4) For the more sensitive channels, the increase in Tg corres- 
ponding to a .1 g/cm^ increase in WVC diminishes slightly with 
increasing WVC. 
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Thus, it is possible to use a mean 21 V value to estimate a WVC 
value for each band. 


3. A, 1.4 - Calculation of Instrument Biases . Our initial attempts to compare 
measured and calculated brightness temperatures (runs 6 and 7) do 
not adequately account for the variation in atmospheric water content. 
The model-calculated Tg values corresponding to all 38 "hits" are 
produced using a single constant value for integrated WVC. Because 
of the resulting data scatter (Figures 12.1, 12.2, 13.1 , and 13.2), 
we have decided to use the 21 V measured Tg values as an indicator 
of the atmospheric water present at the time of each measurement. 

This decision is based on two observations: (1) the two 21 GHz 

channels are the most sensitive to variations in atmospheric water, 
arid (2) the lowest observed 21 V values consistently fall closer 
to the model-predicted values (using WVC * 1.0 g/cm^) than do the 
lowest 21 H values. Thus, the 21 V channel appears to be the more 
reliable indicator of atmospheric water content. 


Using the 21 V Tg values as a filter, the 38 "hits" are partitioned 
into five bands as follows: 

Band No. 21 V Range (K) 


I 

I 



180-185 

185-190 

190-195 

195-200 

>200 


This measured versus calculated Tg software has been executed for each 
band separately (runs 1-5) . The data scatter observed in each of 
these runs is significantly less than that observed in the initial 
runs (runs 6 and 7) which combine all 38 hits together. Table 4.1 
contains the observed biases for each of these 7 runs. The individual 
plots and statistics for these runs may be found in Tables and 
Figures 7 through 13. 


The next step in calculating instrument biases involves the estima- 
tion of a mean water vapor content for each band. As described in 
Section 3.4. 1.3, Table 6 defines a unique, nearly linear relationship 
between the brightness temperature for each channel and atmospheric 
water vapor content. The estimation of a mean WVC value for each 
band has been accomplished by choosing the WVC value in Table 6 
whose corresponding 21 V value is closest to the mean 21 V value 
for the band. We have taken this mean 21 V value to be the midpoint 
of each band's 21 V range. 
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This method yields WVC values to a resolution of .1 g/cm^. We do 
not feel that the quality of the current data set justifies the 
interpolation of WVC values to achieve better numerical resolution. 

.The estimated values for WVC corresponding to bands 1 through 4 are 
listed below. Band 5 has not been Included in this analysis because 
the 21 V range for this band is much wider than that for the other 
four. 


Band Mean 21V Value 

1 182.5 

2 187.5 

3 192.5 

4 197.5 


Estimated WVC (grams /cm^) 

1.0 

1.4 

1.8 

2.2 


Mote that the above WVC values for bands 2, 3, and 4 exceed the 
1.0 g/cm^ assumed in generating calculated Tg's for these runs. 

It is therefore expected that the observed biases for these 3 bands 
will include an environmental bias which is proportional to the 
difference between the model-assumed WVC and the actual water vapor 
content. An estimate of the environmental biases for each band may 
be obtained from Table 6 by subtracting the calculated Tg values 
corresponding to the assumed 1.0 g/cm^ from those corresponding to 
the mean WVC for the band. The resulting predicted environmental 
biases for bands 1-4 are displayed in Table 4.2. 

An instrument bias corresponding to each channel, for each band, 
can now be calculated by subtracting the predicted environmental 
bias from the observed bias. These results are shown in Table 4.3. 

The final column of this table contains- a weighted average of the 
instrument biases calculated for each band. Note that the instru- 
ment biases for band 1 are identical to the observed biases since 
the predicted environmental biases are zero. 

Several observations are made regarding the calculated instrument 
biases of Table 4.3: 

(1) For each channel, the instrument biases agree fairly well from 
barid to band, although there is some scatter due to the scarcity 
■of data points (e.g., band 3 contains only 4 points). Consider- 
ing this data scarcity and the lack of atmospheric water data, 
this agreement is fairly remarkable. 

(2) Although the entries in Table 4.3 represent our best estimates 
of instrument biases, these numbers probably still contain some 
residual environmental contributions. This is due to the 
inadequacies inherent in using the observed 21 V values as the 
sole determinant of atmospheric water content. 
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(3) Since the 21 V channel has been used as an atmospheric water 
indicator, all of the instrument biases in Table 4.3 are 
somWhat relative to the 21 V biases. If the true 21 V 
Instrument bias is found to be significantly different from 
zero, our estimated biases for all other channels will have to 
be adjusted according to their respective sensitivities to 
atmospheric water. However, even if our estimates are found 
to be inaccurate in an absolute sense, they still indicate a 
significant variation of instrument bias from channel to 
channel . 

(4) For each frequency, the estimated instrument bias for the H 
channel is always positive and is always greater in value than 
that for the V channel. The V biases are either close to zero 
or significantly negative. 

(5) The magnitudes of the differences between the H and V biases 
for each frequency Increase in the order of increasing sensi- 
tivity to atmospheric water (i.e., 6.6, 10.69, 18, 37, 21 GHz). 
This probably indicates the presence of some environmental 
effect. This phenomenon is possibly related to the interim APC 
polarization rotation correction, though this possible relation- 
ship is not currently understood. 

Discussion of Runs 1 Through 8 . Runs 1 through 5 are executions of 
the measured versus calculated Tg software corresponding to the five 
21 1 V Tg bands discussed previously. Runs 6 and 7 are executions of 
the same program for the entire data set of 38 "hits." The calculated 
Tg'S for runs 1 through 6 were produced assuming a constant WVC of 
l.G g/cm^, while those for run 7 were produced assuming 2.4 g/cm^. 

Run 8 is an additional execution of the same software for the four 
available radiosonde points which coincide with SMMR overflights. 

The model-calculated Tg's for this run were produced using the 4 
values of WVC obtained by integrating the radiosonde data. 

Plots and statistics corresponding to these runs are displayed in 
tables and figures 7 through 14. The following observations are 
made regarding the individual runs: 

(1) For the 18, 21, and 37 GHz channels, the observed biases 
generally increase in value from band 1 to band 5 . This is 
attributable to the fact that (a) the model-assumed integrated 
WVC is fixed at 1.0 g/cm^ for the runs involving the 5 bands, 
and (b) the true atmospheric water content increases from 
band 1 to band 5. 

(2) For the 18, 21, and 37 GHz channels, the observed increase in 
the biases is largest between bands 4 and 5. This is due to 
the fact that the ranges of 21 V values for the first 4 bands 
each span 5°K, while that of band 5 spans almost 20°K. There- 
fore, band 5 contains a much larger range of atmospheric water 
contents than do the other bands. 
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(3) Again for the 18, 21, and 37 GHz channels, the RMS values 
about the biased line of unit slope are about the same for 
bands 1 through 4, and are slightly larger for band 5. This 
is also attributable to the larger range of water contents 
contained in band 3. 

(4) The above three observations apply to a lesser degree for the 
6.6 and 10.69 GHz channels. This is due to their lesser sensi- 
tivity to variations in atmospheric water content. 

(5) For all five bands, the RMS values about the biased line of 
unit slope do not greatly exceed the RMS values about the best 
fitted curves for each channel. However, the actual curve fits 
for the Individual channels rarely approach unit slope due to 
the scarcity of data points. 


(6) The observed biases for run 6 (data from all bands, WVC = 
1.0 g/cm^) generally fall between those for bands 3 and 4. 
The run 6 RMS values are generally higher than those for 
the individual bands. This is especially true for the more 
water-sensitive 18, 21, and 37 GHz channels. 


(7) 


As expected, the observed biases for run 7 (data from all bands, 
WVC = 2.4 g/crn^) are generally much lower than those for all 
other runs. The RMS values for this run are close to those for 
run 6. 


(8) The observed biases for run 8 (four radiosonde points) are 

generally higher than those for band 1, but somewhat lower than 
those for run 6. This seems to imply that the radiosonde- 
derived WVC values do not adequately account for all of the 
atmospheric water. This is also supported by the observation 
that the run 8 RMS values about the fitted curves for the 

18, 21, and 37 GHz channels are larger than those for runs 1 

j through 4, but smaller than those for run 6. 

Discussion of Runs 9 Through 12 - Cross-Track Gradients . Runs 9 

through 12 are executions of the Tg cross-track gradient versus 
latitude program for portions of 4 different SEASAT orbits. The 
plots and statistics corresponding to these runs may be found in 
tables and figures 15 through 18. Note that statistics for all 10 
channels are included Qitly for the runs corresponding to orbit 
numbers 1255 and 1206 (runs 9 and 10) . Statistics presented for the 
ohher 2 runs have been restricted to the 6.6 GHz channels to avoid - 
voluminous repetition of similar results. The following observations 
are made regarding these runs : 

(1) If observed cross-track gradients are due solely to variations 
in environmental factors across the scan, the gradients for 
each frequency should exhibit the following characteristics: 

(a) if the V gradient is zero, the H gradient should also be 
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zero, (b) if the V gradient is positive, the H gradient should 
be more positive, and (c) if the V gradient is negative, the 
H gradient should be more negative. This behavior is expected 
since the H channel for each frequency is more sensitive to 
variations in wind speed and atmospheric water content than 
the corresponding V channel. 

(2) All of the plots show variations in the cross-track gradients 
which are undoubtedly due to real environmental effects. For 
example, the plots which span the region between 10° and 15° 
north latitude (runs 9, 11, and 12) show effects which are 
attributable to the Intertropical Convergence Zone. 

(3) For the 6.6 GHz channels, the V gradients are often positive 
or zero, while the corresponding H gradients are negative. 
Examples of these opposing cross-track gradients are strongly 
evident in runs 10 and 11. 

(4) Foti the 10.69 GHz channels, the H gradients are generally 
higher in value than the corresponding V gradients. Run 9 
contains cases in which the V gradient is more negative than 
the corresponding H gradient. 


(5) For the 18 GHz channels, the V gradients are generally higher 

• in value than the H gradients. Runs 9, 10, and 12 all contain 
cases in which the V gradients are positive while the corres- 

* ponding H gradients are negative. In this sense, the 18 GHz 
channels mimic the behavior of the 6.6 GHz channels. 


(6) The behavior of the 21 GHz channels is similar to that of the 
6.6 and 18 GHz channels in that the V gradients are generally 
higher in value than the H gradients. Runs 9 and 11 contain 
examples of V gradients which are close to zero while the 
corresponding H gradients are negative. In addition, runs 9, 
IQi, and 11 contain examples in which the V gradients are more 
strongly positive than corresponding positive H gradients. 


(7) 



The behavior of the 37 GHz channels is similar to that of the 
10;. 69 GHz channels in that the H gradients are somewhat higher 
in| value than the corresponding V gradients. Runs 9, 11, and 
12‘ contain cases in which the V gradients are close to zero 
while the H gradients are positive. Note, however, that most 
ofj the time, the 37 GHz gradients exhibit the expected behavior 
ou;tlined in (1) above. 


Mean values of the cross-track gradients for all channels have 
been calculated for two short time periods during which clear 
wdather conditions prevailed. These gradient values are 
displayed in Table 19.1 in units of degrees Kelvin per cell 
and also as total variations across the SMMR swath. Note that 
the difference between V and H gradients for the 6.6, 18, and 
21 GHz channels is larger than that for the 10.69 and 37 GHz 
channels. 
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(9) In an effort to determine if Faraday rotation effects are 

present in the data, mean values of the 6.6 GHz cross-track 
gradients have been calculated for segments of two ascending 
orbits (runs 9 and 12) , and two descending orbits (runs 10 
and 11). The descending orbits correspond to local night 
passes and the ascending orbits to local day passes. The 
results are displayed in Table 19.2. Note that the difference 
between the V and H gradients is smaller for the day passes . 

Since Faraday rotation is minimal during the night, the cross- 
track gradients observed during the night passes should contain 
little contribution from uncorrected Faraday rotation effects. 

If the smaller gradient differences observed for the day passes 
are indeed related to Faraday effects, this implies that 
Faraday rotation is acting to compensate for some of the 
instrument-induced cross-track gradients. As expected, this 
effect is observed only for the 6.6 GHz channels, i.e. the 
cross-track gradients for the higher frequency channels are 
independent of day/night conditions. 

4.0 CONCLUSIONS 

Several major conclusions may be drawn from the results discussed 

in the previous Section 3.4: 

(1) There appears to exist a different instrument bias for each 
of! the ten channels of SMMR brightness temperatures output 
by the interim APC algorithm. Our best estimates of these 
instrument biases appear as the final column of Table 4.3. 

• For all frequencies, the estimated instrument biases for the 

H channels are always significantly positive while the V 
biases are either close to zero or significantly negative. 

(2) If the observed biases are removed from the measured Tg data, 
the resulting values agree fairly well with model-predicted 
values. This is best illustrated by the RMS dispersions shown 
in Table 7 for band 1. The dispersions for the individual 

V channels generally lie between 1° and 2°K. Thos° for the 
H channels range between 2° and 4° K. 

(3) For the 6.6, 18, and 21 GHz channels, there appear to exist 
opposing cross-track gradients in the V and H brightness 
temperature data output by the interim APC algorithm. These 
gradients are opposing in the sense that the vertical Tg values 
tend to increase across the SMMR swath from left to right, 
whereas the horizontal Tg values tend to decrease. An estimate 
of the total variation across the swath for each channel is 
given in Table 19.1. The 10.69 and 37 GHz channels do not exhibit 
significant cross-track gradients in comparison with the other 
channels. 
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( 4 ) 


5.0 


6.0 


7.0 


Faraday rotation effects appear to be present in the 6.6 GHz 
brightness temperatures output by the interim APC algorithm. 
These effects become evident when cross-track gradients observed 
during night passes are compared with those observed during day 
passes. The magnitudes of the 6.6 GHz gradients are smaller 
for day passes than for night passes as shown in Table 19.2. 


RECOMMENDATIONS 


As a result of this study, we feel that the following recommendations 
are appropriate: 

(1) Upon completion of the final APC algorithm, several runs made 
for this study should be repeated using final APC brightness 
temperature data. This will allow a determination of whether 
instrument biases, cross-track gradients, and Faraday rotation 
effects are still apparent. 

(2) If the Tg cross-track gradients are still evident in the final 
APC output, it is recommended that a detailed analysis of the 
T^ input data be performed to determine the cause of the 
gradients . 


(3) lit order to further refine estimates of the observed instru- 
ment biases, it is recommended that this analysis be extended 
to include better quality radiosonde data than that currently 
available. This would eliminate the uncertainties inherent 
in using the SMMR data itself to estimate atmospheric water 
content . 

NEW TECHNOLOGY 

No new technology has been developed in the course of this study. 
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Table 1. SMMR APC Brightness Temperature Grids 


Grid 

Grid Size 

Cell Dimension 

SMMR 

Channels 

Output 

Number 

(cells) 

(km) 


on Grid 


1 

4x4 

149 X 149 

6.6 

V 

6.6 

H i 




10.69 

V 

10.69 

1 

H 




18 

V 

18 

H 




21 

V 

21 

H 




37 

V 

37 , 

H . 

1 

2 

7x7 

85 X 85 

10.69 

V 

! 

10.69 H 




18 

V 

18 

. ' • ! 




21 

V 

21 

•H-. ■ : "'"'i 


1 

‘ 

37 

V 

37 

■H ^ 

3 

11 X 11 

54 X 54 

18 

V 

18 

H 




21 

V 

21 

H 




37 

V 

37 

H,. ; 

i ■ 

4 

22 X 22 

27 X 27 

37 

V 

37 

H 





Table 2.1. Spacecraft T_ Data Inventory 

D 


Orbit 

Number 

Start 

Time 

Stop 

Time 

Start Stop GOASEX 

Latitude Latitude Item No. 

Surface Truth 
Hit ID 

1 

1120 

256,7,50,12 

256,8,14,13 

77 

4 

i 


1,2,41 

1126 

256,17,25,10 

256,17,49,14 

' 

-15 

66 


— 

3,4,42 

1134 

257,7,26,12 

257,7,41,12 

; 67 

16 


11 i 

5,6 

1135 

1 

257,9,4,10 

257,9,19,10 

74 

26 


12 ! 


1163 

259,8,6,10 

259,8,21,10 

73 

24 


6 

7,8,43 

1164 

259,9,46,11 

259,10,1,11 

,74 

26 


7 

— 

1168 

i 

259,15,50,12 

259,16,14,17 

-38 

44 


— 

— 

ll77 

260,7,39,10 

260,7,52,40 

67 

• 

21 

9 

9,10 

1178 

260,9,16,10 

260,9,32,41 

75 

23 

' 

10 

— 

ipi 

261,7,10,10 

261,7,27,42 

66 

6 


■ — 

1198 

261,18,20,10 

261,18,44,13 

-8 

67 


— 

11,44,61 

1205 

262,6,40,13 

262,7,4,15 

67 

-14 

i 

— 

■ — 

1206 

262,8,19,13 

262,8,34,13 

72 

23 

; 

14 

12,13,14,45 

1207 

262,9,58,12 

262,10,14,41 

76 

24 

; 

15 

— 

1212 

262,17,59,10 

262,18,15,42 

14 

69, . 

13 

15,16,17,46 

1?35 

264,9,0,13 

264,9,23,42 

74 

-2 

i 

— 

18 

1248 

265,6,50,11 

265,7,14,12 

74 

-4 

' 


— 

1255 

265, 18,0, 11 • 

265,18,24,14 

-26 

56 

— ' 

19,20,21,47 

1291 

268,7,5,12 

268,7,27,43 

69 

-7 

— 

^ — 

1292 

268,8,44,11 

268,8,59,11 

73 

24 

4 

22,23,24,48 

1293 

268,10,24,12 

268,10,39,11 

75 

27 

5 

25 

1298 

268,18,25,10 

268,18,41,9 

15 

69 

3 

26,27,28,49 

1313 

269,19,25,11 

269,19,49,14 

-23 

59 

. — 

— 

1327 

270,18,55,10 

I 

270,19,18,43 

-26 

55 

— 

— 


Tlimes are in Days, Hours, Minutes, Seconds from 
beginning of year 1978. 


Latitudes are in degrees, positive for north 
latitude, negative for south latitude. 



Table 2.2. Surface Truth Hit Inventory 


Surface Truth 
Hit ID 

Site ID Latitude Longitude 

Orbit 

No.: 

Time of 
Overflight 

Radiosonde 

Available 

1 

46005 

46.0 

229.0 

1120 

256,8,1,26 


— 

2 

1 46006 

41.0 

222.0 

1120 

256,8,3,18 


— 

3 

j 46002 

42.5 

230.0 

1126 

256,17,41,43 


— 

4 

46005 

46.0 

229.0 

1126 

256,17,42,49 


— 

5 

46005 

46.0 

229.0 

1134 

257,7,32,33 


— 


46002 

42.5 

230.0 

1134 

257,7,33,42 


— 

7 

46005 

46.0 

229.0 

1163 

259,8,14,2 


— 

8 

46006 

41.0 

222.0 

1163 

259,8,15,54 



9 

46005 

46.0 

229.0 

1177 

260,7,45,32 


— 

10 

46002 

42.5 

230.0 

1177 

260,7,46,16 


— 

li 

46006 

41.0 

222.0 

1198 

261,18,36,19 


— 

12 

46004 

51.0 

224.0 

1206 

262,8,25,56 


— 

13 

46005 

46.0 

229.0 

1206 

262,8,27,4 


— 

' ■ If 

■ I 4^006 

41.0 

222.0 

1206 

262,8,28,35 


— 

15 

i 46002 

42.5 

230.0 

1212 

262,18,7,25 


— 

16 

4^005 

46.0 

229.0 

1212 

262,18,8,11 


— 

17 

46004 

51.0 

224.0 

1212 

262,18,10,3 


— 

18 

46004 

51.0 

224.0 

1235 

264,9,7,19 


— 

19 

46002 

42.5 

230.0 

1255 

265,18,20,6 


— 

20 

46005 

46.0 

229.0 

1255 

265,18,21,14 


— 

21 

j 46004 

51.0 

224.0 

1255 

265,18,22,44 



22 

! 46004 

51.0 

22f.O 

1292 

268,8,51,41 


— 

2*3 

! 46005 

46. 0 

229.0 

1292 

268,8,52,25 



24 

^ 4^006 

41.0 

222.0 

1292 

268,8,54,17 


— 

25 

46001 

56.0 

212.0 

1293 

268,10,30,11 


_ 

26 

46002 

42.5 

230.0 

1298 

268,18,32,51 


— 

27 

46005 

46.0 

229.0 

1298 

268,18,33,59 


— 

28 

46004 

51.0 

22f.O 

1298 

268,18,35,29 


— : 

4i 

Oc. 

48.7 

223.5 

1120 

256,8,1,4 


— 

42 

Oc. 

48.7 

226.7 

1126 

256,17,43,35 



43 

Oc. 

48.5 

224.0 

1163 

259,8,14,2 

Yes 

44 

Oc. 

48.7 

218.3 

1198 

261,18,38,35 

: 


45 

Oc. 

48.7 

223.6 

1206 

262,8,26,42 


— 

46 

Oc. 

48.7 

226.7 

1212 

262,18,9,17 

Yes 

47 

Oc. 

48.7 

226.7 

1255 

265,18,21,58 


— 

48 

Oc. 

48.7 

226.6 

1292 

268,8,52,3 

Yes 

49 

Oc. 

48.6 

230.2 

1298 

268,18,34,21 

Yes 

61 

PAPA 

50.1 

215.1 

1198 

261,18,38,57 




Site id's are either the NOAA data buoy ID (e.g., 46001)* "Oc." for the 
Oceanographer, or "PAPA" for Ocean Station P. 


Latitudes are in degrees north of the equator. 

Longitudes are in degrees east of the prime meridian. 

Times are in Days, Hours, Minutes, Seconds from beginning of year 1978. 

^ 25 ,. ■ 


Table 2.3. Surf ace Truth Accuracies 


Measurement Accuracies* 


Site ID Air Temp (K) Sea Surf. Temp (K) Wind Speed (m/s) Pressure (mb) 


4$001 

1 

0. 

2 

1 

0.' 

2 ' 1 

0.4 

0 

.6 

4^002 

1 

i oj 

1. 

|2 

0. 

2 . 

j 

0.4 

o! 

16 

4^003 

0. 

1 \ 

i 

0.2 

0.4 

o! 

1 

^6 

! 

46004 

oJ 

2 

i 

. 0.1 

'2 : 
! 

0.4 

0 

16 

46005 

0. 


0.2 

I ■ 

0.4 

0, 

.6 

46006 

0. 

2 

0.2 

0.4 

0; 

• 6 

Oc. 

0. 

1 

0. 

2 

1.0 

0, 

.2 

PAPA 

0. 

.1 

0. 

2 

1.0 

0, 

.2 


Accuracies taken from references 2 and 4. 


Table 3._ I^n S umma ry 





Start - - 
Latitude 

- Stop 
Latitude 

surface Truth 
Hit id's 

— Figure and 
Table Numbers 


Run. No. 

Run Type 

Orbit No. 

Comments 

■1 . 

A 

— 

— 

— 

1,17,18,20,21,25, 

41,43 

7 

Band 1, 
Model WVC =1.0 

2 

A 

— 

— 

— 

3,4,7,9,10,22,42, 

47,49 

8 

Band 2, 
Model WVC =1.0 

3 

A 

— 

— 

— 

11,23,26,27 

9 

Band 3, 
Model WVC =1.0 

4 

A 

— 

— 

— 

2,8,14,15,28,48 

10 

Band 4, 
Model WVC =1.0 

5 

A 

. 


— 

5.6,12,13,16,19,24, 

44,45,46,61 

11 

Band 5, 
Model WVC = 1.0 

6 

A 

— 

. : 

— 

1-28,41-49,61 

12 

All points , 
Model WC = 1.0 

7 

A 

' ■ 

— 

— 

1-28,41-49,61 

13 

All points. 
Model WVC =2.4 

8 

A 




43,46,48,49 

14 

Radiosonde- 
derived model 
WVC values 

9 

B 

1255 

-25 

15 

— 

15 

Ascending Orbit 

10 

B 

1206 

49 

23 


16 

Descending 

Orbit 

11 

B 

1205 

25 

-14 

— 

17 

Descending 

Orbit 

12 

B 

1198 

-15 

20 

— 

18 

Ascending Orbit 


Run Type Definitions: A — Measured vs. Calculated Tg Plots and Statistics 

B — Cross-Track Gradients vs. Latitude 


Latitudes are in degrees, positive for north latitude, negative for south latitude. 


Table 4.1.-- Observed- Biases for Runs'^l through 7 




i Run 1 
Band 1 
Model WVC = 
1.0 

Run 2 
Band 2 
Model WVC = 
1.0 

Run 3 
Band 3 ' 
Model WVC = 
1.0 

Run 4 
Band 4 
Model WVC = 
1.0 

Run 5 
Band 5 
Model WVC = 
1.0 

Run 6 

All points 
Model WVC = 
1.0 

Run 7 

All points 
Model WVC = 
2.4 

676^ 


-0.05 

0.85 

1.26 

-0.62 

1.53 

0.67 

0.12 

6.6 

H 

3.06 

2.36 

5.89 

2.51 

4.35 

3.48 

2.66 

10.69 

V 

0.45 

0.87 

1.00 

2.06 

3.76 

1.82 

0.30 

10.69 

H 

6.92 

6.21 

6.15 

7.63 

11.82 

8.20 

5.87 

18 

V 

-5.59 

-3.24 

-2.07 

0. 76 

7.21 

0.05 

-7.65 

18 

H 

4.91 

6. 22 

10.36 

12.38 

23.25 

12.28 

0.04 

21 

V 

-0.68 

4.62 

10.79 

15.15 

25.40 

11.83 

-5.87 

21 

H 

13.73 

18.97 

30.39 

36.33 

53,27 

31.74 

2.91 

37 

V 

-4.58 

-3.91 

2.48 

1.29 

12.47 

2.18 

-5.76 

37 

H 

6.85 

8.98 

15.27 

16.21 

36.34 

18.26 

4.24 












T^ble 4,2. Predicted Environmental Biases for Bands 1 through 4 

fi ' 

// 


l L:._ 
■ 1 


Band 1 

Band 2 

Band 3 

Band 4 

6.6 

i 

V 

0 

0. 

15 

0 

j 

.31 ' 

0 

.47 

^.6 

H 

0 

1 

0. 

24 

0 

i 

00 

• 

0 

CM 

10.69 

V 

0 

0. 

44 

0 

« 

00 

00 

1 

.32 

10.69 

H 

0 

0. 

67 

ll 

1 1 

.34 

2 

.02 

18 

V 

0 

2. 

26 

i ' 

I ' ' ' ^ 

;49 

6 

1 

1.71 

1 

18 

H 

0 

3. 

61 

\ 

7 

.17 

o 
1— 1 

l?l 

21 

1 i 

V 

0 

5. 

54 

10 

.73 

15 

.58 

21 

H 

0 

9. 

05 

17 

.53 

25.48 

37 

V 

0 

2. 

35 

4 

.65 

6 

.91 

37 

H 

0 

4. 

17 

8 

.23 

12 

.31 


Table 4.3. Estimated Instrument Biases 


Band 1 Band 2 Band 3 Band 4 Weighted 

8 Points 9 Points 4 Points 6 Points Average 


i 

6.6 

V 

- 0.05 

0.70 

0.95 

- i .09 

i 

0.12 

6.6 

H 

3.06 

2.12 

5.41 

i .79 

! 

2.81 

10.69 

V 

0.45 

, 0.43 

j , 

0.12 

[ 

0.74 

0.46 

i 

10.69 

! 

H 

6.92 

1 

5.54 

i 

i 

4.81 

5.61 

1 

5 . 86 

18 

V 

- 5.59 

i - 5.50 

- 6.56 

- 5.95 

- 5 . 78 

18 

H 

4. 91 

1 2.61 

3.19 

i .67 

1 

3.17 

21 

V ' 

- 0.68 

' - 0.92 

I 1 

d .06 

1 

- Q .43 

■ ! 

i 

- 0. 59 

21 

H 

13.73 

^ p .92 

12.86 

1 

id . 85 

11 . 69 

37 

V 

- 4.58 

- 6.26 

- 2.17 

- 5.62 

- 5.01 

37 

H 

6.85 

4.81 

6.99 

3.90 

5.54 
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Table 5. Radiosonde — Derived WVC Values 


Site ID 

Orbit No. 


Time 

Derived _ 

WVC Value (g/cm ) 

Surface Truth 
Hit ID 

PAPA 

1135 

1 257,9,11 

i. ' - - 

1.36 

— 

PAPA 

11$4 


9,9,53 

0.93 

— 

PAPA 

1169 

' 25 

9,17,56 

i.i3 

— 

PAPA 

1178 

260,9,23 

1.25 

— 

PAPA 

1207 

.2^2,10,5 

1 

1.27 

I 

— 

PAPA 

1212 

;26 

2,18,9 

) 

1.75 

— 

PAPA 

1253 

i 

268,10,30 

1.28 ' 

— 

PAPA 

1298 

268,18,34 

1.67 

— 

Oc. 

1135 

257,9,4 

1 i.4o 

i 

— 

Oc. 

1140 

j 

257,17,56 

1 1 

! 1.31 

1 ! 

— 

Oc. 

il63 

i 

25?, 8, 19 

i 

1.09 

43 

Oc. ‘ 

1169 

25^,17,56 

1.20 

— 

Oc. 

il83 

260,17,27 

1.57 

— 

Oc. 

1212 

262,18,25 

2.20 

46 

Oc. 

1292 

268,9,14 

1.98 

48 

Oc. 

1298 

268,18,45 

1.84 

49 


Site id's are either "Oc." for the Oceanographer or "PAPA" for Ocean 
Station P. 

Times are in Days, Hours, Minutes for beginning of year 1978. 
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Table 6. Vari at ion of Bright ness T empe ratur e with WVC 


Model-Calculated Brightness Temperatures 


WVC„ 


(g/cm ) 

6. 6 V 

6.6 H 

10.69 V 

10.69 H 

18 V 

18 H 

21 V 

21 H 

37 V 

37 H 

0.5 

150.06 

82.55 

154.56 

86.03 

165.68 

96.50 

174.79 

108.27 

193.45 

125.14 

0.6 

150. 10 

82.61 

154.67 

86.20 

166.27 

97.43 

176.34 

110.73 

194.06 

126.21 

0.7 

150. 14 

82.67 

154.77 

86.36 

166.85 

98.36 

177.86 

113.28 

194.66 

127.28 

0.8 

150. 18 

82.73 

154.88 

86.53 

167.42 

99.27 

179.36 

115.72 

195.25 

128.35 

0.9 

150. 22 

82.79 

154.99 

86.70 

167.99 

100.19 

180.83 

118.12 

195.85 

129.41 

1.0 

150.26 

82.84 

155.10 

86.87 

168.57 

101. 11 

182.25 

120.45 

196.44 

130.47 

1.1 

150. 30 

82.90 

155.21 

87.03 

169.13 

102.01 

183.68 

122.78 

197.03 

131.52 

1.2 

150. 34 

82.96 

155.32 

87.19 

169.70 

102.91 

185.08 

125.07 

197.62 

132.56 

1.3 

150.37 

83.02 

155.43 

87.37 

170. 28 

103.83 

186.46 

127.32 

198.21 

133.61 

1.4 

150.41 

83.08 

155.54 

87.54 

170. 83 

104.72 

187.79 

129.50 

198. 79 

134.64 

1.5 

150.45 

83.14 

155.65 

87.70 

171 J 39 

105.61 

189.13 

131.68 

199.37 

135.68 

1.6 

150.49 

83.20 

155.75 

87.87 

171.96 

106.52 

190.44 

133.83 

199.94 

136.71 

1.7 

150.53 

83.25 

155.87 

88.04 

172/51 

107.40 

191.74 

135.94 

200.52 

137.73 

1.8 

150.57 

83.32 

155.98 

88.21 

173.06 

108.28 

192.98 

137.98 

201.09 

138.75 

1.9 

150.61 

83.38 

156.09 

88.38 

173.63 

109.19 

194.23 

140.03 

201.66 

139.76 

2.0 

150.65 

83.44 

156.20 

88.55 

174.18 

110.06 

195.46 

142.04 

202.22 

140.77 

2.1 

150.69 

83.50 

156.31 

88.72 

174.72 

110.93 

196.67 

144.03 

202.79 

141.78 

2.2 

150.73 

83.56 

156.42 

88.89 

175.28 

111.82 

197.83 

145.93 

203.35 

142.78 

2.3 

150.77 

83.62 

156.53 

89.06 

175.82 

112.68 

199.01 

147.86 

203.91 

143.78 

2.4 

150. 81 

83.68 

156.64 

89.23 

176.36 

113.55 

200.16 

149.75 

204.46 

144.77 


Model Brightness Temperatures are calculated with the assumptions of sea surface temperature equal 
to 15°C, wind speeds less than 7 meters /second, cloud-free conditions, a standard atmosphere, and 
WVC values as shown above. 



Table 7 

Run 1 Statistical Summary 


CURVE 

\ 

Fits for sh.hr 

tb vs, calculated 

TB 

\. 



constant 

linear 


channel 

TERH 

TERM 

R^S 

6*6^ 

V 

M3 *-00. 

#71 

1*988 

6 • 6 

H 

23*65 

• 76 

2*507 

10*69 

V 

66,73 

*58 

,875 

10*69 

H 

11*51 

• 95 

2*160 

18*0 

V 

87, MM 

• M5 

1 *M77 

18*0 

H 

29*37 

• 76 

1 *589 

21*0 

V 

182,62 

• 00 

1*511 

21*0 

H 

136,71 

*00 

2,M56 

37*0 

V 

192,98 

*00 

1*131 

37*0 

H 

23{,65 

*87 

3*796 

all 

V 

12,79 

*91 

2*65M 

ALL 

H 

-3*9M 

1*10 

M*107 

all v*h 

16;93 

.90 

M*620 


dispersion about line of unit slope 


RMS about 

channel bias biased curve 


6*6 

V 

-*05 

2*0M2 

6*6 

H 

3,06 

2*585 

10*69 

V 

*M5 

1* 13M • 

10*69 

H 

6*92 

2*165 

18,0 

V 

•5,59 

1*660 

18*0 

H 

M,91 

1*721 

21*0 

V 

• , 68 

2,173 

21 • 0 

H 

13*73 

3*112 

37*0 

V 

•M,58 

1 ,557 

37*0 

H 

6*85 

3,816 

ALL 

V 

-2*09 r 

3,096 

all 

H 

7*10 

M,556 

ALL V*H 

2*50 

6*009 
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SMMR T-B - ( K) 


Figure 7 . 1 
Run 1 


SMMR TB VS CRLCULRTED TB FOR V DRTR 
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SMMR TB (K) 


Figure 7.2 
Run I 


SMMR TB VS CRLCULflTED TB FOR H DflTR 
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SMMR TB (K) 


I Figure 7.3 


Run I 



CRLCULRTED TB (K) 

36 



SMMR TB (K) 




Figure 7.5 
1 


CURVE FITS' SMMR TB VS CALCULATED TB FOR H DATA 



SMMR TB (K) 


Figure 7.6 
Run 1 


SMMR TB VS CflLCULRTED TB FOR 6.6 V 






SMMR TB (K) 


Figure 7.9 
Run 1 


SMMR TB VS CRLCULRTED TB FOR 21.0 V 




SMMR TB (K) 


Figure 7.11 
Rua 1 


SMMR T3 VS CflLCULRTED TB FOR 6.6 H 
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SliMR TB (K) 


Figure 7.12 
Run 1 


SmR TB vs CRLCULRTED TB FOR 10.69 H 



SMMR TB (K) 


Figure 7.13 
Run 1 


SMMR TB VS CRLCULRTED TB FOR L6.0 H 
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Table 8 


Run 2 Statistical Sunimary 

CURVE PITS FOR SMHR tB VS, CALCULATED T0 


constant linear 

CHANNEL TERM TERM RMS 


6 # 6 

V 

57 

,03 

• 6 3 

1,925 

6«4 

H 

1 S7 

,57 

,00 

1,979 

1 g , 49 

V 

•31 

,59 

1 ,21 

l,085 

I 3 * 69 

H 

; *18 

:b9 

1,28 

2,600 

18 ,0 

V 

i -191 

i69 

1 ,8 1 

1,653 

18 tO 

H 

•10 

• 51 

1 ,16 

2,719 

21 tO 

V 

187 

;99 

,00 

1,99 9 

21 tO 

H 

1*U 

• 6 0 

,00 

3,086 

37,0 

V 

193 

• 22 

• 00 

1 ,693 

37.0 

H 

31 

• 31 

• 83 

•2,998 

all 

V 

8 

,91 

,95 

3,935 

ALL 

H 

-12 

.89 

1,20 

5,196 

ALL V*H 

15 

,72 

• 92 

6,003 


dispersion about line of unit slope 


RMS about 

channel bias biased curve 


6,6 

V 

,85 

U591 

6,6 

H 

2,36 

2,696 

10,69 

V 

,87 

1,135 

10,69 

H 

6,21 

2,685 

18,0 

V 

•^3,29 

1,952 

18,0 

H 

6,22 

2,792 

2 1 ,0 

V 

9,62 

1,690 

21,0 

h 

18.97 

9.097 

37,0 

V 

•3,91 

1.792 

37,0 

H 

8,98 | , 

2,988 

ALL 

V 

••16 

3,535 

ALL 

H 

8,55 

6,369 

All v^h 

9,19 

6,793 
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SMMR TB (K) 


Figure 8.2 
Run 2 

SHMR TB VS CHLCULHTED TB FOR H ORTH 




SMMR TB (K) 


Figure 8.3 
Run 2 

CURVE FITS> SMMR TB VS CRLCULflTED TB FOR ALL DATA 
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Table 9 


Run 3 Statistical Summary 

CM?yi FOR SMHR tb Vs, calculated t8 



CONSTANT 

i linear 


CHANNEL 

TERM 

TERM 

RMS 

t»l H 

’•Ul.-H 


um 

}0.69 V 

|57,M3 

.do 

1,357 

I0*69 H 

9H.31 

.00 

3.7H9 

ia«o V 

167,39 

. .00 

U299 

18.0 H 

112.50 

• 00 

‘♦•336 

21 *0 V 

583.57 

-2 f i 3 

• 706 

2 1*0 H 

151.73 

• 00 

^•076 

37*0 V 

199.02 

, .00 

2 , i H 1 

37 jO H 

196.90 

.00 

9^aoH 

ALL V 

-15^90 

1.11 

I 9,256 

ALL H 

-29.96 

l#36 

7,582 

All V*H 

18.53 

.92 

9*126 


DISPERSION about line OF UNly SLOPE 


RHS about 

CHANNEL BIAS BIASED CURVE 


6*6 

V 

1.26 

1.919 

6*6 

H 

5.89 

1.307 

10.69 

V 

1.00 

1.530 

10.69 

H 

6.15 

9.058 

18.0 

V 

-2.07 

1.999 

18.0 

H 

10.36 

9.699 

21.0 

V 

10.79 

1.707 

21.0 

H 

30.39 

5.592 

37.0 

V 

r- 2.98 : . , 

2.096 

37.0 

H 

' 15.27 

9.966 

all 

V 

2,69 

9.622 

all 

H 

13.61 

10.063 

all v*h 

8,15 

9.597 
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SMMR TB (K) 


Figure 9.2 
Run 3 


SmR TB vs CflLCULRTED TB FOR H DRTR 



SMMR TB IK) 


Figure 9.3 
Run 3 

CURVE FITS? SMMR TB VS CALCULATED TB FOR ALL DATA 




Table 10 

Run 4 Statistical Summary 


CURVE Fits for smmr 


constant 


Channel 

TERM 

4*6 

V 

151,37 

4*4 

H 

32*28 

10*69 

V 

249*75 

10*69 

H 

96*48 

18*0 

V 

170>51 

JB*0 

H 

115*30 

21*0 

V 

198,37 

21 *0 

H 

158*41 

37*0 

V 

1 190,14 

37*0 

H 

148*27 

ALL 

V 

•18*61 

ALL 

H 

•31*55 

ALL V+H 

18.54 


T8 vs, calculated TB 


LINEAR 

TERM RMS 


• 00 

1*709 

*65 

12,529 

•f71 

1,045 

*00 

2*343 

*00 

2*658 

• Ob 

3,378 

*00 

1 1,268 

• 00 

1 3**t27 

• 00 

I 2,441 

• 00 

^ 4,633 

i«i3 

5*817 

1*44 

9,212 

*93 

10*984 


dispersion aBoUT cine 


channel bias 


6 * 6^ 

V 

-*62 

4 • 6 

H 

2,51 

10*69 

V 

2*06 

10,69 

H 

7,63 

18*0 

V 

• 74 

18*0 

H 

12*38 

21,0 

V 

15*15 

2i*0 

H 

34*33 

37*0 

V 

1*29 

37*0 

H 

16*21 

ALL 

V 

3*73 

all 

H 

15*01 

all v*h 

9,37 


unit slope 


RMS ABOUT 

biased curve 

I . 7 I 5 
2*633 
2,1BI 
3*298 
3*038 
3.35A 
1.754 
3*568 
2*408 
4*355 
4*207 
12*294 
11*255 


Figure 10.1 
Run 4 


SMMR TB VS CfiLCULflTED TB FOR V DHTR 





Table 11 


Run 5 Statistical Sutunary 


CURVE Fits for smmr 


constant 


channel 

term 

6 t 6 

V 

I5*t.30 


H 

56.35 

10.69 

V 

H7,03 

10.69 

H 

16.90 

18.0 

V 

*■89,12 

18.0 

H 

•2,66 

21.0 

V 

-69.57 

21 .0 

H 

-3.85 

37.0 

V 

! -2RS,69 

37.0 

H 

•50,52 

all 

V 

•52.69 

all 

H 

-61. R5 

All V4-H 

23.71 


tb vs, calculated tb 
linear 

TERM RMS 


.00 

1*825 

.90 

2.716 

.73 

1.987 

• 99 

*♦•303 

1.56 

9,676 

1.29 

6. <488 

1.52 

9, <459 

1.96 

7,039 

2.30 

i7,559 

1.69 

, 111 *762 

1.36 

7.580 

1.80 

tl«2S9 

.96 

16.927 


dispersion about line of unit slope 


^ RMS ABOUT 

channel I BIAS biased CURVe 


6.6 

V 

! : i 

1.53 

1*883 

6. 6 

H 

9,35 

3*186 

10.69 

V 

3,76 

2,029 

10.69 

K 

11.82 

9.306 

18.0 

V 

7.21 

9,799 

18.0 

H 

1 23.25 

6,592 

2l ,0 

V 

1 25,90 

*♦*51 1 

21.0 

H 

1 53.27 

7. 195 

37,0 

V 

12.97 

7,779 

37.0 

H 

36,39 

12.069 

all 

V 

10,07 

9.723 

ALL 

H 

25,81 

18.959 

ALL V^H 

17,99 

16.993 
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SMMR TB (K) 


Figure 11.1 
Run 5 


SMMR TB VS CRLCULfiTED TB FOR V DFiTR 







SMMR TB no 


Figure 11^3 
Run 5 

CURVE F'lTS: SM.MR TB VS CflLCULRTED TB FOR RLL DRTR 
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Table 12 

Run 6 Statistical Summary 


CJR/E FirS F 0 « TB VS. C A L C U L ,vT 


M CONSTANT LI.’jCAK' 


Channel 

TERN 

TERM 

RMS. 

6*6 

V 

2 l,H 2 

. <3 6 

1.931 

6*6 

j 

H 

3R.92 

j » 0 3 

2,70 0 

10.69 

V 

-9.69 

li.Q9 

2,1 30 

10.69 

H 

410.37 

1.2 1 

9,092 

18.0 

V 

-229,36 

2 . 3 2 

i ‘B .360 j 


H 

467.30 ■ 

1.77 

Is . 2 9 9 1 

2 i .0 

V 

-381,11 

3[.ai3 

10.132 

2 J . □ 

H 

-i 1 7, 16 

2.21 

18,037 

3f .0 

V 

-327,99 

2,67 

8.03 6 

37*0 

H 

- 1 39 , *43 

2.19 

1 3 . S 1 3 

ALL 

V 

-IB. 9 9 

1 . U 

7.709 

All 

H 

-3l,0G 

1.93 

12,013 

all v+h 

18,69 

.93 

12,755 



OISPERSIof^ aBOUt LINC OF UMij SUoPe 


nms about 

C^jANNEL aiAS : j biased CuRVe 


6*6 

V 

.67 

1.992 

6.6 

H 

3.9 8 

2.99 1 

iq,69 

V 

1.82 

2.131 

10,.69 

H 

8,20 

9.133 

1 8,.Q 

V 

'.05 

5.860 

la.o 

H 

12,28 

8.6 15 

21,0 

V 

11.83 i 

1 0.933 

21.0 

H 

. 3U79 : j: 

16,955 

^.0 ■ 

V 

2lia : 

8.325 

3 7|,o 

H 

18,26 

19,130 

ALL 

V 

3.31 

7,932 

ALL 

H 

19,79 

19,972 

ALL V+H 

9,05 

13.006 
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MR TB r»< ) 


Figure 12.1 
Run 6 


SMMR TB VS CRLCULflTED TB FOR V DRTR 



SMMR TB (K) 


Figure 12.2 
Run 6 


SmR T6 vs CRLCULflTED TB FOR H DRTR 
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SMMR TB (K) 


Figure 12.3 
Run 6 


o 

CURVE FITS-' SMMR TB VS CflLCULflTED TB FOR ALL DATA 
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Table 13 


Run 7 Statistical Summary 

1 

CURVE FijS FOR SMMR TS V S . CAL C UL iTiEU TB 

h ■ ' 


channel 

CONSTANT 

TERM 

linear 

TERM 

1 RMS 

6*6 

V 

20.52 

.87 

1.932 

6*6 

H 

34.18 

.64 

2,780 

10.69 

V 

-9.22 

1 ,05 

2,130 

10*69 

H 

•-14,59 

1.22 

f*092 

18.0 

V 

-274,42 

2,50 

5,557 

I8.Q 

H 

-104,69 

1*90 

f*297 

21.0 

V 

-589,13 

3.90 

10.080 

2 1 .0 

H 

-282. 17 

2.74 

16.071 

■ 1 

37.0 

V 

-429,79 

3.07 

0.072 

37.0 

H 

-I9y,59 

2.* 33 

13,508 

all 

V 

17,34 

,98 

7,009 

ALL 

H 

2.99 

l.OO 

10.926 

ALL V+H 

12,58 

.9 1 

9,385 


OISPeRSIqN A^OUt line oP UNIj slope 


RMS abou r 

channel bias 31ASEU CURV£ 


6*6 

V 

• 12 

1.942 

6.6 

H 

2*66 

2 . 9 3 3 

1 0 . 69 

V 

.30 

2. 132 

10.69 

H 

5.87 


1 8 . 0 

V 

-7.65 

51,890 

18.0 

H 

.0 4 

8.674 

21.0 

V 

-5,87 . 

10.485 

21.0 

H 

2,91 ! 

16.572 

37,0 

V 

-5.76 

81,355 

3 7.0 

H 

4.24 

19.237 

ALL 

V 

-3.77 

- 7,455 

ALL 

H 

3.14 

10.926 

ALL V*H 

-.31 

9,972 
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SMMR TB 


Figure 13.1 
Run 7 


SMMR TB VS CRLCULflTED TB FOR V DRTR 
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SMMR JB IK) 


: I 

Figure 13.2 

Run 7 


SMMR TB VS CRLCULHTED T5 FOR H DRTR 
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SmR TB (K) 


Figure 13,3 
Run 7 


CURVE FITS; SMMR TB VS CflLCULRTED TB FOR ftOL DPITfl 



CALCULATED TB (K) 



Table 14 


J 

Run 8 Statistical Sunuoary 


CURVf P’lrS roR SMMR tQ /S. CALCUlATEtJ 


CHANNEL 

1 CONSTANT 

TERr>) 

1 . . 

linear 

TERM 

RMS 


b t b 

V 

152. ao 

.00 

2*008 


4.6 

H 

' -20.58 

1.2 8 

2.865 

1 

0.69 

V 

* -173,13 

2.15 

2.7H 1 

1 

0.69 

H 

-163. HO 

2.9 2 

165 

1 B.O 

V 

-3H2.51 

2.96 

2.655 

18.0 

H 

-29H , 1 H 

3.75 

a .9 11 

2 

1 .0 

V 

-21H.9H 

2.12 

3.157 

2 

1 .0 

H 

-132.26 

;>.06 

5.66 

6.170 

3 

7.0 

V 

-937.68 

5,220 

37.0 

H 

-H60.75 

H.38 

6.1*4 7 

ALL 

V 

-H,H3 

1.03 

6 . 3 S 7 

All 

H 

-IB. 96 

1.23 

9.930 

ALL V+H 

13.31 

.95 

9,739 


OlSPeRSIoN aB0U7 line of U-Mit SLoPe 

KiiS ABOUT 


channel 

BIAS 

aiASEO CURVE 

^ • 6 

V 

1 

.2H 

1 .68H 

4 • 4 

H 

2 

.98 

2.910 

10.69 

V 

2 

.39 

2.99H 

10.69 

j 

H 

9 

.70 

B.HH3 

1 8 . Q 

V 

-1 

.28 

4.79 3 

16.0 

H 

3 

.69 

1 p . 1 2 1 

21 ♦ 0 

V 

I 

.27 

6.385 

2l .0 

H 

IB 

.30 

1 0.38H 

37.0 

V 

2 

.OH 

1 1 .050 

3 7.0 

H 

16 

.H3 

1 3 . 7 H 2 

All 

V 

1 

. 1 3 

6 , H 1 7 

All 

H 

10 

• 6 2 

I0.5HH 

ALL V>H 

5 

• aa 

9.93H 
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SMMR TB (K) 


Figure 14.1 
Run 8 

SMMR TS VS CRLCUlATED T5 FOR V DRTR 


240 


220 . 


200. 


lao. 


160 


140. 
140. 


160 . 


180. 200. 
CRLCULRTED TS (K) 


■ 



5 




4 

> 






Y/ 

// 5 

■ 

5 


2 

P . 



. 

■ ■■ 

/ 

■ r: 

, 

- 



220. 240 



SMMR TB (K) 




SMMR TB (K) 





^ ^ _ - 

' Taliu.:-15.l 

Run 9 

CURVE Fits FOR SMHR 6,6 GHZ T0 VERSUS CEtL NUMBER 



V POL* 


BLOCK 

ROW 

AVERAGE 

LATITUDE 

linear 

term 

constant 

term 

1 

1 

»2R«6B 

*000 

159,272 


2 

•23.R3 

-,050 

159,770 


3 

•22,1 7 

•,306 

155,775 


*♦ 

-20.92 

^000 

159,670 

2 

1 

-19,46 

•* 18R 

155,210 


2 

•IB.RO 

-ii93 

155,280 


3 

•17,13 

*000 

15R,610 


H 

-IS,B7 

-, I5R 

155,030 

3 

i 

-1R,60 

*000 

159,630 


2 

-13, 3R 

•, 105 

I55.R00 


3 

-12,07 

,000 

155,062 


R 

-10,80 

fOOO 

159,902 

H 

1 

-9, S3 

*000 

159,725 


2 

•8,25 

,000 

159,267 


3 

-6,98 

,000 

159.120 


M 

•5,7 1 

•fl69 

lS«i,395 

5 

1 

-R.RR 

-.336 

159, R30 


2 

-3,16 

*000 

153,707 


3 

-1,89 

,000 

153,327 

6 

R 

•,61 

,000 

153,002 

1 

• 65 

,913 

152,085 


2 

1,93 

,5R8 

153,380 


3 

3,21 

,6R9 

159,390 


R 

R,R8 

,690 

159,585 

7 

1 

15,76 

1 ,000 

153.930 


2 

7, OR 

,952 

159,155 


3 

8,32 

,897 

159,975 

B 

R 

9,59 

*516 

156,305 

1 

10, B7 

,R59 

157.015 


2 

1 2 « 1 5 

*2B3 

157,790 


3 

13.R2 

• 000 

158,770 


R 

1R,70 

-,630 

160,960 




H Pol , 



linear 

constant 


RMS 

TERM 

term 

RHS 

• 158 

-1,069 

90.025 

,295 

,058 

•1,112 

90,585 

• 399 

• 301 

•1,270 

91,255 

,378 

,212 

• 1, 080 

90^705 

,569 

• 222 

-1,129 

90,690 

,598 

• 191 

-1,078 

90^995 

,997 

• 110 

•1,239 

91,350 

,369 

• 111 

• 1 ,253 

91,210 

• 397 

• 393 

• 1,018 

91,000 

,555 

• 119 

-1,202 

91,110 

,225 

• 256 

•1,269 

91,320 

,957 

• 307 

— 1 ,328 

91,380 

,576 

• 089 

- 1 ,086 

90,390 

,360 

,093 

-1,235 

90,250 

,283 

• 191 

-1,217 

90,120 

• 325 

• 233 

• 1 ,686 

91,380 

,360 

• 193 

-1,520 

90,295 

,352 

• 309 

•1,567 

90,500 

• 592 

• 189 

•1,609 

90,220 

• 506 

• 231 

• ! ,982 

89,585 

,507 

• 162 

-.979 

88,765 

• 380 

• 262 

-.858 

89,950 

,509 

• 185 

-.829 

90,995 

• 376 

• 290 

-•578 

89,735 

,205 

• 119 

-.256 

89,325 

,295 

• 189 

-.309 

89,865 

• 913 

• 077 

-.592 

91,990 

• 353 

• 301 

-.813 

92,350 

• 651 

,/l3 

-1,373 

99,335 

1,036 

• 397 

• 1,818 

95,995 

• 807 

.372 

- 2,266 

97,015 

• 395 

• 168 

-2,737 

98,910 

• 27 2 
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TaUe^.2 


r 


RuVi-iiJ 

Curve fits for smhr io,69 ghz tb versus cell number 




V POL* 




average 

linear 

constant 

SLOCK 

ROW 

latitude 

term 

term 

1 

1 

p-2*<,9B 

•f080 

1B8.779 


2 

*2*»,2 3 

-,2B0 

1B9.969 


3 

«23,52 

•,2B3 

159.7B6 


H 

-22.80 

-t313 

160.999 


B 

•22.08 

-.990 

160.979 


6 

-21.36 

-,259 

1B9.321 


7 

-20.6M 

-.206 

169,689 

2 

1 

•19.93 

-UlB 

161,089 

' 

2 

-19,20 

-f321 

160,901 


3 

-la.MV 

-.307 

160,381 


R 

-17,76 

-.293 

1S9.8I6 


B 

-17,09 

-,17B 

1B9,S71 


6 

•16.32 

•,386 

160.160 


7 

-1B.S9 

-,319 

169,687 

3 

1 

-19,87 

•*268 

169,967 


2 

•19,1B 

-,226 

169,769 

- 

3 

-13.92 

•,929 

160,809 


H 

-12,70 

•♦399 

160f27l 


B 

-11.98 

-,339 

169,987 


G 

1 ,2B 

-,329 

159,989 


7 

-10.B2 

-,189 

159,394 

H 

1 

-9,80 

-.279 

159,666 


2 

-9,07 

•^319 

159,637 


3 

-8 . 

-.319 

159,174 


S 

— 7.62 

-,166 

168,500 


B 

-6,89 

-.196 

158,623 


6 

-6,17 

-.931 

159,607 


7 

-S. 49 

-.597 

159,866 

5 

1 

- 9,71 

-.922 

159,200 


2 

- 3 ,98 

-.291 

168,530 


3 

- 3 , 2 B 

-.321 

159,007 


*» 

- 2,52 

-.305 

168,760 


B 

- 1,79 

-.295 

158,400 


6 

- 1 , 07 

-.201 

157,639 

* ' * '' ' 

7 

-.39 

-.138 

157,183 


H POL, 


linear 

constant 


RMS 

TERM 

TERM 

RMS 

,279 

,000 

93,031 

.537 

,289 

-.161 

93.727 

.903 

,391 

-.095 

93.870 

.372 

,909 

,000 

99,076 

.605 

,296 

-.322 

96.236 

.909 

,99¥ 

,000 

93,937 

• 366 

,&^9 

,179 

92.851 

.592 

,711 

.000 

93.609 

.406 

,286 

-.203 

95,179 

• 9 1 6 

,290 

,000 

99,913 

.326 

,649 

.000 

93,819 

• 383 

,636 

.000 

93,697 

• 362 

,371 

-,200 

99,596 

,389 

,157 

.000 

93,997 

.392 

,606 

,000 

93,399 

.296 

,663 

-.110 

99,229 

.188 

,231 

-.169 

99.384 

• 329 

,262 

-. 163 

99,257 

• 356 

.176 

-.156 

99,184 

• 193 

,515 

-•123 

99.013 

.202 

,522 

,000 

93,087 

.392 

,922 

• 000 

92.869 

.318 

,161 

-.120 

93,066 

.146 

,308 

-, 151 

93.081 

,398 

,131 

.000 

92,269 

• 612 

,683 

-.133 

93,029 

,212 

,961 

-.283 

99,049 

.303 

,387 

-.436 

93.937 

,943 

.193 

-.325 

93,054 

,446 

,998 

-.099 

92.300 

.249 

,557 

-.202 

92.897 

,439 

.989 

.000 

92.089 

.290 

,661 

.000 

91.663 

.136 

.671 

-.106 

91.330 

.316 

.329 

.000 

90.887 

.386 




block 

6 


7 


8 



•'. <■ 

CURVE FITS FOR 

V - . i' 

Table 15.2 Continued 
Run 9 

SMHR 10,69 SHZ TB VERSOS 
V POL* 

cell number 

H POL, 



A VERA E 

linear 

constant 


linear 

constant 

- - 

ROW 

latitude 

term 

TERM 

RMS 

TERM 

TERM 

RMS 

1 

• 39 

• 000 

156,676 

• 333 

,269 

90.277 

• 272 

2 

Irl 1 

• 000 

157,753 

• 569 

• 31? 

90,210 

• 269 

3 

i«8M 

• 000 

158,557 

• 628 

• 369 

90,909 

• 170 

S 

2»57 

9 000 

159,737 

,569 

• 337 

92,111 

• 102 

5 

3*30 

• 182 

159,977 

• 359 

• 931 

92,971 

• 170 

6 

AV.03 

• 117 

159,699 

• 209 

,369 

92,709 

• 222 

7 

9«76 

• 192 

159 ,599 

• 399 

• 596 

91,679 

• 901 

I 

5.R9 

• 391 

15t,257 

• 311 

i791 

91,537 

• 393 

2 

6»22 

,326 

159.337 

• 966 

• 829 

91,399 

• 088 

3 

A *95 

,383 

159,560 

• 998 

• 808 

92,060 

• 512 

H 

7.68 

• 281 

160*787 

• 909 

,795 

93,696 

• 283 

5 

!8»n 

• 256 

161,279 

• 299 

• 720 

99,379 

• 355 

6 

9#l*l 

• 299 

161,236 

• 261 

*699 

99.910 

• 332 

7 

9,87 

*000 

162,507 

• 628 

• 290 

96,576 

,865 

1 

1 0 • 60 

• poo 

163,759 

2^139 

• 000 

99,389 

3,052 

2 

1 1 .33 

• 000 

163,770 

1*736 

• 000 

99,560 

2,197 

3 

12*06 

••292 

169,960 

• 872 

•*,261 

100,079 

• 930 

*♦ 

12.79 

• 000 

169,096 

i *333 

•',510 

101.257 

,656 

S 

13,52 

••637 

166,896 

• 776 

• 1 *261 

109,887 

1*096 

6 

19,25 

•1,281 

170,323 

• 510 

-2,725 

112,979 

1.717 

7 

19,98 

•1 .599 

171,316 

1*067 

-2,935 

113.151 

3,076 
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Table 

-J.3 








Run 

9 







Curve r|Ts FOR 

SMMR 18,0 

OhZ 

TB vErsUS 

cell number 






- V POL# 




H POL* 



average 

LINEAR 

constant 



linear 

constant 


ROW 

latitude 

term 

TERM 


RMS 

TERM 

term 

rms 

1 

•25*08 

• 371 

169,719 


*966 

-•956 

111*999 

1*913 

2 

•29,83 

*955 

169*193 


• 722 

-*210 

1 10,993 

• 860 

3 

•29*17 

*209 

165*398 


• 767 

— • 650 

1 12*651 

*891 

H 

-23*71 

*158 

166*916 


• 807 

•*778 

113,851 

*817 

5 

-23*26 

*329 

166*182 


• 678 

-*3S1 

113*229 

*799 

6 

•22*80 

*995 

166*219 


*969 

*000 

1 1 1*352 

,909 

7 

•22,39 

*150 

167*699 


1*025 

-•768 

116,119 

1*002 

8 

-21*89 

*000 

168*231 


*693 

-1,161 

117*787 

1*572 

9 

-2l#93 

*133 

167,225 


1 *088 

-•962 

113*029 

1*826 

10 

•20*97 

*697 

169*108 


• 502 

• 1 62 

109,713 

1*110 

11 

•20*51 

*989 

165*980 


1 *997 

*000 

112*332 

2,181 

1 

•20*06 

*000 

169*972 


2,37C 

•*399 

1 19*766 

2,987 

2 

•19*60 

*317 

167*865 


1*370 

-*319 

115*292 

1*853 

3 

-19.19 

*000 

170*966 


*769 

- *596 

117,758 

1*916 

H 

— 1 8 * 68 

*235 

169*122 


• 679 

-*382 

117,392 

,991 

5 

•18,22 

*266 

168*227 


*798 

-.999 

117,111 

1*063 

6 

•17*76 

• 211 

167,883 


1*291 

-•597 

1 16*850 

1*125 

7 

•17*30 

• 300 

167*008 


1*099 

-.369 

119,709 

*993 

8 

•16*89 

*959 

165*989 


• 609 

-•159 

113*023 

*899 

9 

•16*38 

*905 

166*306 


• 891 

-*309 

113*759 

*536 

10 

• 15*92 

*186 

167*959 


• 687 

-*539 

1 15*651 

,657 

1 1 

-15*96 

*378 

1166*056 


• 559 

• * 385 

113,833 

1*226 

1 

•15*00 

*995 

169*990 


*570 

-*325 

1 13,083 

* 865 

2 

•19*59 

*986 

165*287 


• 965 

-.187 

112,225 

*852 

3 

• 1 9 * 0 8 

*399 

166*661 


1 «305 

-.199 

1 13,271 

1*980 

H 

-13*62 

• 152 

168,988 


1#187 

-•529 

115,695 

lU93 

5 

- 1 3 * 1 6 

*000 

169*255 


*983 

•^699 

116,633 

1*927 

6 

-12*70 

*229 

167*379 


• 806 

-*395 

1 13,651 

,768 

7 

-12*29 

*320 

166,992 


• 786 

i-*358 

1 19,090 

*787 

8 

-11*78 

♦ 175 

167*790 


• 373 

-*695 

116,512 

• 563 

9 

-11*32 

• 199 

167*950 


• 999 

•*590 

116,279 

• 733 

10 

-10*85 

*986 

165*785 


• 730 

-.300 

113,819 

*863 

1 1 

•10*39 

• 511 

165*196 


• 988 

— * 2 1 6 

112,265 

1.539 


curve fits for 



A„ERA^E linear 

block - row LATlTtfOE TERM 


s 

•9,93 

,302 

2 

•9,97 

,396 

3 

•9,01 

,213 

H - 

•8,59 

,207 

5 

• 8,08 

• 318 

6 

>7 #62 

*387 

7 

•7,16 

• 298 

8 

-6,69 

• 215 

9 

•6,23 

•boo 

10 

•5*77 

• 097 

11 

-5,30 

• 000 

1 

•9,89 

• 152 

2 

•9,38 

,308 

3 

-3,91 

• 913 

H 

•3,95 

*991 

S 

• 2,99 

• 572 

6 

• 2*52 

•735 

7 

• 2,06 

• 680 

8 

•1*60 

,667 

9 

• 1,13 

,650 

10 

•*67 

• S50 

11 

-•21 

• 653 

1 

.25 

.892 

2 

,72 

.879 

3 

1,18 

.891 

H 

1,69 

,779 

5 

2,11 

,735 

6 

2.57 

.698 

7 

3*09 

.798 

8 

3,50 

.582 

9 

3,96 

.687 

10 

9,93 

.653 

1 1 

9.89 

,806 



-1 


Table 

15.3 ,._.atlnued 



Run 9 


SMMR 

18,0 GHZ TB versus cell NUMBER 

o 


V POL* 



H POL, 

1 

I 

1 

1 

constant 


linear 

constant 


term 

RMS 

TERM 

TERM 

RMS 

166,160 

1*076 

-•386 

113,308 

1.253 

165,801 

• 752 

-,399 

112,299 

,909 

166.053 

• 919 

-•368 

1 11,609 

1,309 

166,163 

• 911 

-.311 

111,981 

1.169 

165,827 

• 618 

-,913 

112,595 

1.175 

165,196 

• 973 

••319 

1 11,569 

1,065 

165.857 

,381 

-•336 

112,167 

1,121 

166,791 

• 766 

-.635 

119,896 

1 ,099 

168.535 

• 998 

-,599 

115,131 

1,607 

167,769 

• 896 

-.659 

119,971 

1,199 

167,916 

• 970 

••687 

119,007 

2.116 

166,339 

• 773 

-.925 

111,668 

1.965 

165,322 

,699 

-•181 

1 10,902 

1,396 

165.087 

• 995 

-•132 

111,116 

,777 

165,797 

• 865 

• 000 

11U033 

1,281 

165,397 

,938 

• 193 

1 1 1,037 

.970 

169,006 

• 726 

• 256 

1 10.200 

1,287 

169,177 

.779 

• 000 

1 1 1,267 

1,372 

169,023 

• 569 

• 111 

110,950 

.899 

163,525 

• 669 

• 000 

1 10, 1 1 1 

• 670 

163,575 

• 521 

• 000 

110,018 

• 592 

163,609 

• 635 

• 091 

109,602 

. .797 

162.830 

• 585 

• 963 

108.079 

,992 

162*969 

,566 

• 915 

108.950 

• 688 

163,817 

1 ,060 

,290 

i 10,596 

1.253 

169.996 

.798 

• 182 

110.687 

,999 

165.117 

• 691 

• 183 

111,139 

,683 

166.277 

• 831 

,097 

1 12,855 

.939 

166,623 

• 387 

.216 

112,952 

• 516 

168,995 

,726 

• 290 

113,761 

• 519 

168,990 

• 676 

• 1 86 

115,328 

,606 

168,929 

.711 

• 187 

115,759 

1,050 

168.001 

• 730 

• 550 

119.060 

1,002 




Table 15v3”Contlnued 

Run 9 


Curve FITS FOR SMHR 18,0 GhZ tb versus cell number 


V POL» 



„ average linear constant 

block row latitude Term term 


1 

S«36 

,983 

166.530 

2 

S,82 

.970 

169,229 

3 

6,29 

,998 

169,078 

V 

6,7S 

1 ,038 

170,007 

5 

7,22 

1.193 

170,999 

6 

7,68 

1 f295 

171,711 

7 

b.h 

1 .050 

173,619 

8 

B,61 

1?239 

173,527 

9 

9,07 

1,059 

179,632 

10 

9,S*» 

f 986 

175,913 

1 1 

10,00 

.985 

178,025 

1 

10,97 

»62l 

179,516 

2 

10,93 

,700 

180,821 

3 

11,39 

tOOO 

183.716 

9 

11,66 

,000 

163.212 

S 

12,32 

,000 

163,525 

6 

12,79 

,000 

183,892 

7 

13,2S 

,000 

183,705 

a 

13,72 

-.895 

190,261 

9 

1 9 , 1 B 

-1,669 

196,909 

10 

19. A9 

-2,535 

201,759 

11 

IS, 11 

•2,959 

199,916 



H POL. 



RMS 

linear 

TERM 

CONSTANT 

TERM 

RMS 

,382 

,575 

115,790 

1,038 

,532 

,7o3 

116,296 

• 529 

• 879 

• 788 

116,061 

• 991 

,955 

,900 

116,917 

• 996 

• 926 

1 *001 

119,131 

• 516 

• 906 

1,231 

119.916 

• 839 

• 699 

• 809 

123,598 

1,979 

1*056 

1,151 

123,599 

1,718 

• 965 

.996 

129,299 

• 629 

• 893 

• 599 

127,667 

1,951 

i 1 ,889 

-.195 

130,767 

1,773 

5,383 

• 000 

133,037 

6,711 

6,092 

• 000 

136,032 

9,152 

3,675 

- • 655 

138.297 

5,838 

2,362 

ol,0l2 

139,913 

3,239 

2,539 

-.752 

I37i977 

3,395 

3,303 

-1,018 

139,685 

9,193 

2,399 

-1,500 

192,009 

3,300 

2,722 

-2,782 

152,639 

3,738 

2,951 

-9,075 

162,656 

1,527 

C.233 

-6,195 

176.853 

8,903 

3*696 

-5 • Oo 1 

1 69,626 

6,501 





Tablf^).4 

Run 9 

CURVE FITS fORSMMR 21,0 GHZ TB VERSUS CEit NUMBER 


V POL, — — H POL, 
















average 

linear 

constant 


linear 

CONSTANT 

block 

ROW- 

LATITUDE 

term 

TERM 

RMS 

TERM 

TERM 

1 

1 

-25,08 

• 000 

190.670 

1.138 

-.786 

198.922 


2 

-29,63 

^281 

109.117 

.891 

-.328 

196.097 


3 

-29,17 

-.222 

191.210 

1.365 

-.903 

198;717 


9 

-23,71 

•i300 

192,201 

.911 

-1.199 

199,696 


5 

•23,26 

• 137 

191,699 

1.079 

-.579 

150,339 


6 

-22.80 

• 289 

191,696 

1.396 

• 000 

197,920 


7 

-22,39 

• 000 

193,828 

1.193 

-.969 

159,915 


8 

•21,89 

-i637 

197,999 

• 962 

* 1 .623 

157,909 


9 

-21.93 

• 000 

193.622 

1.818 

-.903 

153.008 


10 

-20,97 

• 620 

190,691 

1.735 

• 323 

197.183 


11 

-20,51 

.576 

193.215 

2.195 

• 000 

152.889 

2 

1 

-20,06 

• 000 

197.298 

2.761 

-.570 

157,396 


2 

•19,60 

• 000 

197.217 

1.573 

-.959 

157,935 


3 

•19,19 

•f259 

200,031 

.680 

-.960 

162.989 


9 

-10#68 

• 000 

199,116 

• 850 

-.710 

160.615 


5 

- 16,22 

-,137 

198,533 

1.029 

-,769 

159,572 


6 

-17.76 

• 000 

197,371 

1.833 

-.929 

159,979 


7 

-17,30 

• 000 

196.155 

• 899 

-.609 

155,589 


6 

-16.89 

• 337 

193^283 

1.392 

.000 

151.095 


9 

-16.38 

• 187 

199.630 

1.709 

-.233 

153.1 15 


10 

-15,92 

• 000 

195,886 

• 797 

-.666 

156.989 


11 

•15.96 

• 276 

193,937 

• 966 

-,997 

159.728 


1 

•15,00 

• 259 

193.802 

1.120 

-.373 

153,273 


2 

-19.59 

.293 

19‘»,030 

1.963 

-•187 

152,327 


3 

-19,06 

,176 

195,010 

1.639 

-.375 

159.589 


9 

-13,62 

• 000 

196,882 

1 • 9 i 6 

-.793 

157,899 


5 

-13.16 

-.325 

199,017 

1 .560 

.1.097 

159,989 


6 

=*12.70 

-.083 

197,109 

• 619 

-.639 

155,771 


7 

-12,29 

.000 

196.335 

• 563 

-.550 

155,803 


6 

-1 1.78 

-.170 

197.899 

• 869 

• 1,095 

160.186 


9 

-11,32 

-.280 

199,229 

• 932 

-.890 

159,999 


10 

-10,85 

.000 

196,792 

1 .999 

-.915 

155.330 


1 1 

•10.39 

• 000 

196,192 

1,867 

-.905 

159.189 



RMS 


2,036 
U807 
U299 
I,*»37 
i *399 
1,297 
1 ,6B6 
2,053 

3,062 
1 .SMS 

3,275 

9,256 

2,597 
1 ,666 
.666 
1 • 1 19 
1.937 
1.581 
1.192 
1.989 
1.325 
1 .977 
1.516 
1 .632 
2.171 
2.973 
1 .829 
1.969 
,662 
.919 
1 .369 
1 .590 
2.519 





Curve fits for 

• - - 

Table 15.4^ 

Run 9 

SMHR 21*0 

itlAued 

GhZ Tb vERsUs 

CELL number 






V POL* 



H POL, 

BLOCK 

ROW 

average 

LATITUDE 

linear 

term 

constant 

term 

RMS 

linear 

term 

constant 

term 

H 

1 

•9,93 

*000 

195.759 

1 *592 

-*616 

155*078 


2 

-9,‘t7 

*000 

195*391 

1*102 

•*911 

153,075 


3 

•9*01 

*000 

199.795 

*681 

•*699 

159,356 



-8*59 

• QOO 

195*336 

1*352 

•*607 

159,333 

157,208 


5 

— 8 * o8 

••167 

197,265 

1*330 

-*996 


6 

-7.62 

• 000 

195,972 

1 *090 

•*883 

156.389 


7 

- 7 * 1 6 

*000 

195.915 

1*195 

•*798 

157,072 


8 

-6*69 

•*369 

199,366 

1*209 

•1*175 

160,869 


9 

•6*23 

•*351 

199,997 

1*631 

• 1 * 06 1 

160,933 


10 

-5*77 

-*901 

199,719 

1.079 

•1*201 

161.352 

5 

1 1 

•5*30 

•*361 

198.299 

1 *565 

•1*158 

158,758 

1 

-9*89 

*000 

195,805 

1*690 

-,697 

15S.129 


2 

-9*38 

*192 

199*531 

1*989 

*000 

151.919 


3 

-3*91 

*339 

199.666 

• 652 

*000 

152,623 


M 

• 3*95 

*568 

199.600 

1*160 

*909 

153*226 


5 

-2*99 

*969 

193,898 

1*192 

*715 

153,210 


6 

-2*52 

1 «086 

193,368 

1*039 

*922 

152,565 


7 

•2*06 

• 938 

199,188 

*852 

,787 

153.388 


6 

-1 *60 

*977 

193.795 

*971 

*852 

152,869 


9 

- 1 * 1 3 

*907 

193.697 

*927 

*638 

152.992 


10 

• • 67 

*895 

199,393 

*529 

• 593 

152.985 


11 

•*21 

*917 

199.053 

*837 

*719 

153.1 15 

6 

1 

*25 

1*060 

199,192 

1*201 

*997 

152*810 


2 

*72 

1^103 

199.293 

1 * 168 

*902 

159.155 


3 

1*18 

*961 

195.730 

, 1*591 

• 869 

155.139 

15S.529 



1*69 

*959 

196,089 

1*199 

* 805 


5 

2*11 

.997 

195, 706 

1*219 

• 689 

156^ too 


6 

2*57 

• 895 

197*770 

1*299 

*918 

159,790 


7 

3*09 

*859 

199,576 

1*286 

*529 

161,109 


8 

3*50 

*837 

201 .062 

1*168 

*569 

163,599 


9 

3*96 

.778 

202.585 

*809 

*508 

165.995 


10 

9,93 

*652 

209,328 

• 797 

*293 

167.916 

' 

1 1 

9,89 

• 886 

203,782 

*993 

• 650 

167.809 



RM5 

2*625 
1.07M 
1*87<« 
2*208 
2*628 
1 *68<4 
1*926 
1*868 
1.997 
1*876 
3*37<i 
3*6Q<« 
3.757 
2*373 
1*910 
2*087 
2*117 
1.963 
1*509 
1 *206 
*917 
1*195 

• 933 

* 756 
1 *6<U 
1 *293 
1*053 
1*195 
1*217 

*829 

1*076 

1*897 

1*933 






Table 15.4 Continued 


Run 9 

Curve fits for smmr 2 U 0 ghz tb versus cell number 



V POLt 


block 

ROM 

AVERA-E 

LATIT§0E 

linear 

term 

constant 

TERM 

7 

1 

&»36 

1.027 

20B.319 


2 

S4 8Z 

1.030 

207.928 


3 

6t29 

1.099 

208. 3B6 


9 

6, 75 

1.320 

208,503 


5 

7t22 

1.369 

210,861 


6 

7.68 

1.939 

213,187 


7 

8t IM 

1.038 

217,907 


8 

8 • 6 1 

1.069 

218,977 


9 

9,07 

.939 

219,897 


10 

S.SM 

.723 

222,086 


11 

lOtOO 

.000 

225,172 

8 

1 

10.97 

.000 

226.802 


2 

10993 

tOOO 

228.887 


3 

11.39 

-.970 

230,776 


9 

11.86 

-.551 

231,152 


5 

12.32 

-.757 

232,603 


6 

12.79 

-.802 

233,072 


7 

13.25 

•1.009 

233,591 


8 

13.72 

"1.723 

238,656 


9 

19.18 

-2.390 

293,115 


10 

19,69 

-2^980 

299,928 


1 & 

15.11 

-2*956 

291,797 


H POL. 


LINEAR 

CONSTANT 


RHS 

TERM 

TERM 

RMS 

.815 

• 969 

169,999 

1.506 

• 711 

1*209 

171.275 

*965 

.995 

1*319 

171,965 

*900 

1.087 

1*538 

173,996 

*892 

• 815 

1*733 

177,298 

• 679 

1.102 

1*690 

181.539 

1*338 

• 803 

1 *186 

187,623 

1*290 

• 899 

1,969 

188.959 

1*205 

1*199 

1,051 

191,910 

*952 

1 *568 

*961 

196,789 

1 *'593 

2*355 

-*532 

200,601 

3.182 

9*896 

• 000 

200.678 

8.222 

5*738 

.000 

209,536 

9,037 

9,081 

-1,265 

210.119 

5,891 

3*599 

-1.580 

212.217 

9,995 

3,929 

-1*916 

211.035 

9.738 

3,539 

-1.613 

211.969 

6.023 

3*011 

-2.338 

219.600 

3.677 

2*692 

-3,975 

223.900 

3,835 

2,301 

-9,697 

231.199 

1.653 

2.322 

-6,030 

238,987 

5.225 

3.083 

-5,577 

230,056 

5.297 





Block 

i 


Table I 
Run 

CURVE FITS-FOR SMHR 37-, 0 





V POL, 


average 

uinear 

constant 

ROW 

LATITUDE- 

term 

TERM 

1 

-25,19 

-,302 

202,568 

2 

*29,96 

i *,206 

202,683 

3 

-29,79 

*,097 

201,158 

H 

*29,51 

,000 

199;637 

^ 3 

-29,28 

*,115 

201.598 

6 

*29,05 

*,999 

205,699 

7 

-23,83 

-,359 

203,719 

8 

•23,60 

*,379 

209,371 

9 

-23, 37 

*,190 

209,131 

10 

-23,19 

^000 

202,919 

M 

•22,92 

• 000 

201,903 

12 

-22469 

• 130 

201,58| 

13 

•22^96 

-,198 

209,618 

19 

-22^23 

*•503 

206,879 

IS 

-22,00 

-•677 

209,502 

U 

-21.77 

-^600 

207,527 

17 

-21,59 

-.561 

206,796 

18 

-21,31 

••165 

201.675 

29 

-21,09 

• 000 

200,105 

20 

-20,86 

,269 

198.097 

21 

-20,63 

• 252 

199,590 

22 

-20.90 

• 000 

202,592 





GHZ xa versus CELL NUMBER 




H POL, 


RMS 

linear 

TERM 

constant 

TERM 

RMS 

2,297 

*•321 

199,981 

9,031 

3,062 

• 000 

198;713 

5,913 

2,619 

• 000 

198,962 

9,888 

1,858 

• 187 

195,350 

3,503 

2,661 

,000 

198,395 

9,391 

2,163 

-, 7o6 

155.963 

3,595 

2,191 

*•519 

152,316 

3,813 

1,238 

*,519 

153,180 

2,913 

1,761 

-•188 

152,810 

2.816 

2,081 

• 000 

152,365 

9,767 

1,790 

,115 

198,692 

3,155 

2,272 

• 390 

197,867 

3,921 

2,180 

• 000 

152,522 

9,598 

2,065 

••729 

157,669 

3,127 

2,035 

•1,076 

161,956 

3,201 

2,975 

-.859 

158,109 

3,951 

3,975 

-,695 

155,752 

6,396 

2,893 

.000 

196,395 

5,555 

2,572 

.902 

192.790 

9,336 

1,812 

,677 

190,599 

2,991 

2,902 

,789 

191,792 

5,198 

3,768 

,000 

151.977 

7,520 


block 

2 


Table 15.5 Continued— 

Run 9 

CURVE fits -for SMMR 37,0 GhZ TB VErsUS CeLL NUMBER 


V POL. 


ROW 

AVERA-E 

LATITUDE 

linear 

term 

constant 

term 

1 

•20.17 

•,262 

205,687 

2 

•19,99 

•,227 

205,006 

3 

-19,71 

••171 

209,599 

H 

-19.98 

-.120 

209,870 

5 

-19,25 

-.385 

208,502 

6 

•19.03 

-.977 

210,881 

7 

•18.80 

-.212 

207,901 

8 

•18.57 

-.118 

206,271 

9 

-18,39 

-.183 

206,395 

10 

-18,11 

-.195 

205,396 

11 

-17.88 

-.266 

206,588 

12 

-17 ,65 

•i233 

206,909 

13 

•17,92 

-,157 

209.037 

19 


-.137 

203,757 

15 

-16,96 

.000 

202,287 

16 

-16.73 

fooo 

201.066 

17 

-16,50 

-.073 

202,197 

18 

-16,27 

-.209 

209,038 

19 

-16,09 

-.350 

206,556 

20 

-IB. 81 

-.336 

205,619 

21 

-1&.58 

-.199 

203,017 

22 

• 1 5 , 35 

-.170 

202,320 


H POL. 


RMS 

linear 

TERF 

CONSTANT 

term 

RMS 

9,389 

.000 

151.890 

7,770 

9,171 

. 000 

1 5 1 9 608 

7,681 

2.963 

,000 

151,553 

5,081 

2,966 

.000 

153, 157 

9,233 

•2,772 

-.922 

159,921 

9,259 

3.012 

-.660 

169.510 

5,091 

2,553 

-.189 

159,103 

9,006 

1.713 

.111 

159,290 

2,289 

2,101 

• 000 

159,992 

3,923 

1.613 

.000 

152.853 

3,152 

2,779 

.000 

153.382 

5,192 

2,952 

-.281 

156,735 

3,953 

1,635 

.000 

152,109 

3,001 

1,799 

• 000 

151,111 

3,229 

2,117 

,228 

198,251 

3,073 

2,098 

• 218 

197,390 

3,071 

1.756 

• 000 

199,793 

3,178 

1 . 667 

-.200 

153,089 

3.929 

1.381 

-•993 

156,937 

2,588 

1.299 

-•386 

155,315 

2,216 

2.676 

-.232 

152,903 

3,288 

2,031 

• 000 

197,820 

3,167 



block 

3 



Table 15_._5 Continued — 

Run 9 

Curve for smww 37 to ghz tb versus cell number 





V POL* 


- , 

H POL* 



average 

linear 

constant 


linear 

constant 


ROW 

LATITUPE 

term 

TERM 

RMS 

term 

term 

RMS 

1 

-1S.12 

-•219 

202*780 

U908 

-*I39 

199*319 

2*769 

2 

•*1 9f89 

• 000 

200*325 

1 •706 

*000 

197*750 

2*396 

3 

•* 1 *i 

• 000 

200*205 

1 *609 

*000 

197*902 

2,957 

9 

•|9#93 

••060 

200*879 

U396 

*000 

197,991 

2*355 

5 

•H#20 

• 000 

200*992 

1*790 

*119 

196,990 

3,165 

6 

-|3#97 

•*097 

203*001 

2*900 

*000 

150,997 

9*616 

7 

•13#7M 

••192 

209*916 

2*999 

•*I96 

152*855 

9,607 

8 

■ 1 3# 5 1 

•*268 

205*913 

2*357 

•*237 

153,880 

9*571 

9 

" 1 3* 28 

••397 

206*762 

2,195 

-•992 

156,806 

9*159 

10 

•1 3t05 

•*382 

206*521 

2*821 

-*921 

155,050 

9*587 

1 1 

*■ 1 2«82 

••163 

202*766 

2*055 

-•113 

199,595 

2*6<^9 

12 

•I2t58 

•*095 

201*198 

1*128 

*080 

197^079 

1 *929 

J 3 

*12*36 

•*059 

201*506 

U315 

*097 

197^990 

2*133 

IH 

-12*12 

-•131 

202*679 

1«218 

-*087 

1 99,391 

1*587 

1 & 

-11*89 

-•220 

209*239 

1*371 

• *166 

151*976 

2*238 

1 6 

• 1 1 • 6 6 

•*2S9 

209*538 

1*996 

-*296 

153*585 

2*696 

17 

-11*93 

-*990 

208*060 

2*009 

•*993 

157,181 

2*888 

1 6 

- 1 1 • 20 

••115 

203*995 

1 *687 

•*132 

152,997 

2*278 

1 9 

-10*97 

*000 

201 *699 

1 *939 

• 000 

150,581 

3*120 

20 

-10*79 

*126 

1V9.238 

1*306 

*250 

195^068 

2*525 

21 

-10*51 

• 000 

200*500 

1*385 

*162 

196,181 

2*567 

22 

-10*28 

*000 

200*920 

2*735 

*000 

198,016 

9*581 




Table 15.5 Continued 
Run 9 

Curve fits for smmr 37.0 ghz tb versus cell nuhber 






V POL# 



H POL# 

Block 

row 

average 

LATITUDE 

linear 

Term 

constant 

TERM 

RMS 

linear 

tern 

constant 

term 

9 

1 

•10,05 

- , I 65 

202, 1 17 

2.298 

.000 

196.989 


2 

•9.81 

•*197 

202,327 

1,905 

•.279 

199.696 


3 

•9,58 

.000 

199,790 

1.560 

.000 

195.710 


.. ^ 

•9.35 

*.105 

200.901 

1.883 

.000 

195.509 


5 

-9,12 

-.132 

200,922 

1.105 

.000 

199,830 


6 

• 8,89 

•,20l 

201 .081 

1 ,959 

•.187 

196^979 


7 

• 8.66 

-.055 

199,916 

1.378 

• 115 

193,736 


8 

•8,93 

-•158 

200.996 

1.880 

.000 

195.368 


9 

•8 . 20 

-.179 

201,966 

1.575 

-.157 

197.655 


10 

-7,97 

•.099 

201.965 

2,368 

.000 

197,157 


1 1 

-7.73 

.000 

199,122 

2.067 

,000 

195,519 


12 

-7.50 

•.132 

200,292 

1 .068 

.000 

199,556 

195.661 


13 

• 7,27 

tOOO 

199.015 

1.619 

.000 


19 

•7,09 

.000 

200,190 

1,811 

.000 

196,776 


15 

•8,81 

-.199 

202,329 

1.333 

-.206 

199;223 


1 6 

• 6,58 

-.219 

203,276 

1,972 

-.299 

150.532 


17 

• 6,35 

•,i77 

203,519 

2,303 

-.160 

15U221 


18 

•6,11 

-.269 

209,892 

2,529 

-.219 

151,877 


19 

•5.88 

-.256 

209,251 

2,162 

-.208 

151.069 


20 

•5,65 

-.213 

202,971 

1.870 

-.185 

150.032 


21 

-5,*»2 

-.267 

202,951 

1,662 

-.276 

198.689 


22 

•5,19 

-.197 

201.175 

2,539 

-.219 

197,969 


RMS 


R.093 

3#520 

2.7M7 

2.538 

1.711 

2.39R 

2.371 

3.063 

2.918 

9.197 

3.256 

1.652 

2.361 

2.799 

1.967 

3.222 

9.133 

9,195 

3.907 

2.725 

2.683 

9,760 



Table 15.5 Continued 


Run 9 

Curve riTS for smmr 37#o qhZ tb versus ceLu number 


V POL# 



H POL. 



AVERAGE 

linear 

constant 

block row latitude 

Term 

TERM 

..- s ' ^ i i- 

-9.96 

-.089 

, 200 #011 

2 

•9.72 

#000 

199,009 

3 

-9,99 

,000 

198,723 

M 

-9,26 

• 900 

199,001 

5 

•9.03 

rOOO 

199,277 

6 

-3.80 

.000 

199.809 

. 7 

-3,57 

il09 

199,990 

8 

•3.33 

• 159 

199,128 

9 

•3,10 

.165 

199,515 

10 

• 2.87 

.175 

199^509 

II 

-2,69 

.296 

197,930 

12 

-2,91 

• 299 

197,980 

13 

-2,18 

• 122 

198,977 

19 

-1.99 

.089 

199^190 

IB 

-1 f 71 

• 121 

198,839 

16 

-1,98 

• 115 

198,708 

17 

-i .25 

• 106 

198,989 

18 

-1,02 

• 075 

198, 020 

19 

;-,78 

• 000 

179,007 

20 

-.55 

i099 

197,898 

21 

-.32 

• 080 

198,093 

22 

-.09 

• 129 

197,858 


linear constant 


RMS 

TERM 

TERM 

RMS 

2,286 

,000 

. 19,9.899 

9,135 

2,082 

#000 

199,272 

2.856 

1,766 

,000 

193.920 

2,625 

1 ,530 

,183 

192,658 

2,622 

1,966 

,171 

193/185 

2.300 

1.703 

• 181 

193.255 

2.162 

2,925 

• 232 

199,166 

3.716 

2,959 

,365 

193,560 

9.006 

2,003 

• 389 

193,789 

3,132 

1,836 

• 327 

199,791 

3,395 

1 ,867 

,536 

191,782 

2,919 

2.036 

,537 

19U921 

3,995 

1.855 

• 3 1 0 

193,391 

3.998 

1,979 

• 272 

193,268 

2.220 

1,996 

• 382 

142,199 

2.552 

1,725 

• 929 

191,592 

2,739 

1,859 

,299 

192,591 

2,931 

1 ,001 

• 230 

191.730 

1,330 

1 #039 

,186 

191.939 

,997 

,781 

• 296 

190/929 

1,289 

1 tlSZ 

• 303 

l9l .016 

1,597 

,930 

• 291 

191 >51 

1.207 



Block 

6 


Table 15.5 Continued 
Run 9 

Curve fits for smnr 37*o ghz tb vers^^s Cell number 


1 





V PPL • 

ROW 

AVERA -E 

latit6oe 

linear 

term 

constant 

TERM 

1 

. H 

• 223 

197.328 

2 

.37 

.391 

197.002 

3 

• 60 

• 366 

197,176 


,83 

,262 

197,837 

5 

1.06 

• 189 

199,067 

6 

1.29 

• 000 

201.932 

7 

1 .53 

• 122 

199,728 

8 

1.76 

.000 

200.266 

9 

1.99 

• 000 

200,919 

1 0 

2.22 

• 000 

200.301 

11 

2.95 

••035 

201,505 

1 2 

2.69 

• 000 

201.653 

13 

2.92 

• 000 

201,761 

1 R 

3 . 1 5 

,095 

201,188 

1 5 

3 , j 8 

,076 

201,985 

1 6 

3*61 

• 1 1 1 

202,222 

1 7 

3*8S 

• 107 

202,573 

16 

*♦.08 

• 076 

203,912 

19 

**.31 

••067 

209,959 

20 

**.5*l 

.077 

202,951 

21 


• 233 

201,397 

22 

B.Ol 

• 350 

200.956 




H POl. 



linear 

constant 


RMS 

TERM 

TERM 

RMS 

,896 

• 515 

il 39,998 

1.572 

1.593 

.765 

138.656 

2,927 

1 *399 

.732 

139,525 

3,197 

1.199 

• 589 

190,791 

1.719 

2.339 

• 593 

191.711 

3,908 

2,877 

• 239 

196,221 

9,689 

1.727 

• 293 

199^675 

2.658 

• 682 

• 366 

192,070 

1.769 

1 .031 

• 209 

199,569 

1.929 

• 8 1 3 

• 229 

193,999 

1.306 

• 951 

• 183 

199,983 

1,298 

1.115 

.199 

197,057 

1,956 

• 887 

• 299 

196,122 

1,093 

,766 

,359 

195,552 

• 865 

• 707 

• 316 

196,658 

1 .630 

1 .023 

• 936 

196,909 

1,907 

1 • 1 5 1 

• 350 

I97,e52 

1,290 

1 .927 

• 299 

199,999 

1,567 

1.996 

• 176 

151,166 

1,751 

1.057 

• 367 

197,573 

1,855 

1.280 

.617 

195.292 

2,285 

1 .90** 

.791 

199,621 

2,056 





Table 15^t5 ^ontijiued _ 

Run 9 

CURVE f^lTS FOR SMHR 37t0 GHZ TB VErsUS CELL NUMBER 


V POU# H POL* 


block 

7 



ROW 

average 

LATITUDE 

linear 

term 

constant 

TERM 

1 

5*29 

*299 

202*536 

2 

5*97 

• 296 

203,927 

3 

5*70 

*369 

203*931 

9 

5,99 

• 369 

203,337 

5 

6*17 

*305 

202,776 

6 

6,90 

*229 

209*309 

7 

6*63 

*289 

209,731 

8 

6*87 

*289 

209*856 

9 

7*10 

*305 

205*721 

10 

7,33 

*921 

205*969 

11 

7*56 

»771 

209*326 

12 

7*80 

*512 

206*126 

13 

e*o3 

*973 

206,093 

19 

8*26 

*279 

206,098 

15 

B*99 

*639 

206,019 

1 6 

8f72 

f581 

206,572 

17 

6*96 

*995 . 

206,699 

18 

9*19 

• 908 

208*602 

19 

9*92 

*923 

209,191 

20 

9,65 

*275 

210,395 

21 

9*89 

-*057 

212,925 

22 

10*12 

•*197 

213*579 



linear 

CONSTANT 

RMS 

TERM 

TERM 

*798 

*722 

196,772 

*910 

*690 

199*908 

1*335 

*810 

199*263 

1*160 

*625 

198*520 

1 *029 

*676 

198,591 

*983 

i575 

150,268 

1*967 

*799 

150,173 

1*395 

*773 

150,630 

1*752 

;791 

153;099 

1*260 

*931 

153,579 

2*005 

1*566 

150,936 

1*396 

1*131 

153*668 

1*991 

*837 

156,159 

1*625 

*799 

157,309 

2*796 

1*275 

159,300 

3*395 

1,289 

159,717 

1*991 

1*010 

155,930 

1*675 

*959 

157*032 

2*389 

*992 

159*066 

1*736 

*739 

161,251 

1*303 

*109 

166,099 

1,616 

*000 

166,563 



rms 


1*028 

1*612 

2*2St 

1*966 

1*306 

1*289 

2*609 

2*878 

2*756 

1*537 

2*981 

2*098 

2*690 

2*781 

9*319 

5*695 

2*370 

2*919 

9*195 

2*899 

2*607 

3*351 


Table 15.5 Continued 


block 

8 





Run 9 

Curve F its for shhr 37 .0 


V POL#- 



average 

linear 

constant 

ROW 

LATITUDE 

Term 

TERM 

1 

|0*3S 

• 000 

213,399 

2 

10«B8 

,000 

217,889 

_ 3 

10#8I 

,000 

218,599 

H 

1 1 *05 

,000 

217,612 

S 

1 1 f 28 

,000 

215,69b 

6 

1 1 *51 

••258 

218,223 

7 

1 1*79 

-,181 

216,979 

8 

11*97 

. ,000 

215,693 

9 

12^21 

• 000 

216,129 

10 

12.99 

• 000 

215,181 

11 

12,67 

,000 

215,578 

12 

12.90 

• 000 

216,390 

13 

13,13 

-*209 

217,866 

19 

13,37 

-•397 

219.813 

Is 

1 3 , 60 

-,761 

226.316 

16 

13,83 

•1,297 

235,690 

17 

19,06 

-1 •230 

239,825 

18 

19,29 

•1,877 

299,192 

19 

19, S3 

-2,238 

298,990 

20 

19,76 

-2,931 

251,015 

21 

19,99 

•2,167 

295,676 

22 

15,22 

•1,852 

238,002 


GhZ TB versus CELL number 


H POL* 



RWS 

linear 

TERM 

constant 

term 

RMS 

2*989 

*000 

168,165 

5*309 

9,722 

• 000 

176,136 

17*221 

10,925 

• 000 

177,750 

18,665 

8,669 

• ooo 

176,283 

13,898 

5,676 

• 000 

179,068 

1 1,397 

9,722 

-•922 

177;S99 

9,337 

3,375 

-,360 

175,995 

5,908 

3,990 

^000 

173,122 

6,260 

3,789 

,000 

173,652 

6,130 

3,712 

^000 

172,921 

6,377 

9,693 

,000 

172,789 

7,599 

9,839 

• 000 

179,637 

8,909 

9,132 

-•992 

178,018 

6,055 

3,330 

-,778 

180,597 

5,970 

9,929 

- 1 , 368 

191,005 

7,322 

5,259 

-2,336 

207,767 

9,361 

9,399 

•2,119 

205,592 

7,572 

3,839 

-3,189 

221,055 

6,982 

6,698 

-3,826 

228,662 

12,699 

7,739 

-9^108 

23U999 

13,781 

6,550 

-3,796 

225^752 

11,695 

6,895 

-3,233 

212.395 

12.707 
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Figure 15.1 
.'Rtin 9 

■ ■ \l 

6.6 GHZ TB CROSS TRACK GRADIENT VS LATITUDE 
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Figure 15.3 
Run 9 


SMMR 18.0 GHZ TB CROSS TRfiCK GRADIENT VS LATITUDE 
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Run 10 


CUkVt FITS |.0R ShmK 6,6 vtkSUS CttL WOubCR 






V POL* 



N PoL. 




AVtRA(ii: 

linear 

COObTANT 


LINEAR 

CONSTANT 


BLOCK 

IJUW 

LATITUDE 1 

TEKii 

TENO 

RMS 

TERM 

TERM 

Rfib 

• 

1 

<17,77 

l.kll 

1 49,0/b 

• 533 

.000 

89.3/b 

• 935 


2 

H6,5b 

1.200 

149, 1 80 

a 685 

• 885 

87,205 

.726 


3 

HS.32 

1.634 

1 47,940 

.621 

1 .523 

85,740 

1.306 


'i 

4 4.09 

1.28 2 

14H.40S 

• 4 37 

.933 

85.595 

.7 45 

■, ■ •> 

' c. 

1 

42,86 

.ttbcl 

149.01b 

.434 

• 000 

86,655 

• 336 


2 

41 .61 

• 664 

149.25b 

.353 

-.386 

87,180 

• 385 

H.' , • • 

J 

40.37 

• 6 1 ct 

149.480 

• 202 

-.874 

88.155 

• 422 


»» , 

3‘/. 12 

.301 

150,900 

• 31 1 

-.957 

88.110 

• 313 

.1 

1 

37.87 

• 2 

|SU.b4tl 

• 270 

-.754 

87.346 

.424 


2 

36.62 

.b6S 

|bU.B6b 

.28 4 

-.626 

86,635 

• 200 


J 

3b. 3/ 

.489 

15U.64b 

.053 

-1 .124 

87,925 

• 224 

. s'- 

H 

34.11 

.2 30 

151 .69b 

• 096 

-1 .4bl 

89,635 

.224 

‘i 

» 

32. 8L 

,204 

152,54b 

• 103 

-1.525 

90.965 

.304 


2 

3l.*iV 

,22b 

153.010 

.073 

-1.456 

91,610 

.232 


3 

3U.32 

.2 8b 

153.395 

.276 

-1.525 

92.690 

• 358 



2V.06 

.13H 

154.370 

• 1 4*3 

-1 .393 

93.560 

.189 

i.: ' 

1 

27.79 

,44 V 

lb 3. 9 3b 

• 406 

-1.756 

95,010 

. 763 


2 

26, 53 

,392 

153. 9 1 0 

• 295 

-1.609 

94,475 

• o28 


'3 

2b, 26 

.42h 

153.330 

. 2b 3 

-1 .546 

93.935 

• 186 



23.99 

• 39H 

153,855 

.136 

- I . 4 7 1 

94,125 

.290 



100 



Table ^ . 

Run 10 

f n Ok Gh7 Tb VLkSUS CtLl. NUfiHLk 


^ • H Pol. 



WLOCK 

1(0 w 

AVt'KA.I 

LA n rout 

LlNtAM 

TLRO 

CONSTaOT 

TLRM 

1 

i 

4tt.03 

.427 

160,077 


i 

4 7.33 

.544 

159,33*1 


3 

46.64 

.7 78 

158.394 


*♦ 

4S.9 3 

. 8 66 

15R.I60 


r. 

4b. 2 3 

1.172 

156.971 


6 

44,53 

.849 

157,490 


7 

43,83 

.586 

157,8/6 

^ ' ... ' 

1 

43.12 

.364 

153.170 


1 

42,4 1 

,226 

158,544 


3 

41.70 

.17 3 

158.629 


4 

4U.9V 

• 1 12 

158,767 


b 

40,28 

• oou 

159,131 


ii 

39,57 

.107 

158,807 


7 

1 

38,86 

.11 rj 

159,204 

«» 

38,14 

. 000 

160.28/ 


7 

37,43 

.000 

160.206 


3 

36.7 1 

.242 

159.397 


4 

36.no 

, 000 

160.063 


{> 

35.2(5 

.086 

157,456 


<1 

34.56 

.072 

159.02a 


7 

33.84 

-.079 

160.744 

4 

1 

33.12 

-.078 

161,156 


7 

32.40 

-.105 

161,873 


3 

31 .68 

— .256 

162,807 


4 

30.9b 

-.123 

162,830 


b 

30,24 

.000 

162.597 


6 

29, bl 

-.216 

1 63.984 


7 

28,77 

.000 

163.590 

f> 

-i. 

28,0/ 

,000 

164.550 


'I 

2 7.34 

.000 

164,580 


3 

26.62 

• 000 

164.36U 



25.87 

-.207 

164.66/ 


b 

25,1 7 

-,l 17 

164.604 

, ’*» 

6 

2 •< , 4 4 

- • 180 

164.929 


/ 

23 .72 

.000 

164.491 


HfIS 

LINt:AK 

TEKH 

CONSTANT 

TERM 

Rh5 

1.117 

1.432 

97.810 

3.066 

1 .158 

1.685 

96,689 

2,551 

1 .237 

2.226 

94.803 

3.594 

1.603 

2.589 

93.073 

4*37o 

2.070 

3.413 

90.281 

6,359 

1.103 

2.720 

91.7/4 

4.402 

.629 

1.827 

93.436 

2.294 

.713 

1 .236 

94.324 

• 880 

• 560 

• UBO 

94,741 

1.114 

• 692 

.772 

94,829 

.698 

.446 

• 614 

95.027 

• 846 

• 336 

.407 

95,766 

• 613 

• 353 

• 273 

96»264 

1 • 1 46 

• 471 

• 312 

95,687 

1.119 

• am 

• 383 

95.871 

. 796 

• 886 

.54 7 

95.010 

• 561 

.868 

.458 

94.601 

.433 

.674 

.345 

94.350 

.7 75 

• 280 

• 000 

96, 1 34 

• 837 

.184 

.000 

96.840 

• 602 

.317 

• 000 

97,791 

• 474 

.239 

• UOO 

98,436 

• 584 

• 196 

-.155 

99,047 

.599 

.376 

-.131 

100,740 

• 420 

.500 

-.172 

101.581 

.427 

• 551 

-. 1 37 

102,009 

• 54 8 

• 471 

-.231 

103.311 

• 7 73 

.4 49 

.000 

103.766 

.7 32 

.731 

-.1 48 

105.023 

• 4 70 

.923 

• 000 

104.UU4 

.838 

1 .062 

-. 183 

105.286 

• ol7 

• 469 

-.178 

104.421 

.447 

.49 4 

-.219 

104.647 

• 1 9 1 

• 275 

-.325 

105,364 

.456 

.91 7 

-.193 

105,447 

.452 


LUl 






Trt VtKSUS 

ctLi. outit)«:o 





H POL. 



LINtAH 

CONSTANT 


RMS 

TERM 

term 

RMS 

3.7 3? 

1.072 

123.361 

0.911 

3.2B3 

1.143 

122.296 

6.016 

3.14? 

1 .Be7 

1 IS, 732 

6,065 

2.tl63 

1.007 

1 1 6 a 656 

6,703 

3.201 

2.402 

1 12.007 

0,576 

2.H67 

2. S3? 

1 1 1.606 

7,840 

2.41? 

3.2S9 

107,127 

10,693 

3.33b 

3.209 

106,747 

10.610 

2.79CI 

2.640 

108.759 

/.037 

1 .B64 

2.21V 

109.21b 

5.357 

.920 

1.691 

1 10.644 

2.614 

1 #460 

1 .380 

1 10.896 

1,529 

I .(j74 

1.2S4 

110.0/2 

1.336 

1.179 

1#Q82 

1 10.783 

1 .600 

1.432 

.01 7 

1 1 1 .790 

1.595 

1.351 

.74b 

1 I 1.99b 

1.494 

1.236 

.571 

1 12.090 

1.470 

1.104 

.272 

114.362 

1.199 

1.47b 

• 240 

114,649 

1.555 

1 .272 

• 310 

114.252 

1.950 

1 • 42V 

.287 

1 14.311 

2.039 

1 *21B 

.357 

113.096 

1.783 

1 k'Hhn 

.275 

114.9/1 

1.520 

1.691 

• 276 

115,9/1 

1 .046 

1.643 

• 360 

114,414 

2.270 

1 .643 

.404 

113.119 

1 .599 

1 .67b 

.470 

1 1 1.755 

1.702 

1 .321 

.297 

1 1 1,246 

1.540 

• H3V 

.32 3 

110.712 

1.351 

.Hse 

• 304 

1 1 1.233 

.990 

.056 

.313 

111.914 

1.21/ 

1 .1110 

. Idb 

1 13.340 

1 .404 

• db V 

• 000 

114.649 

1.582 





Table 16.3 Continued 
Run 10 





•‘LOCK 

H 







COM VC FITS FOR 

SHH.1 18,0 

i,MZ to VtKSUS 

clll iiomulh 

„ 




— 

V i'UL, ” 

■ ■ " ■ ^ ' — 

■; ^ 

H Pol. 





»W--— 



1 

1 

• 

1 

1 

I 

1 

« 

1 

1 

1 


avlha t 

LIO^AR 

constant 


LINCAR 

constant 


f?0V/ 

LATi riint 

rCKM 

TLflH 

RMS 

TCRM 

TEHH 

RllS 

1 

33,25 

,519 

1 67,9 ?6 

,954 

-,2|3 

1 16.908 

1,824 

:• 

22,71 

,361 

169,456 

1,106 

-.435 

119^420 

2.105 

j 

21,21 

,333 

169.725 

,H00 

-.525 

120,623 

3,536 

‘1 

31 ,60 

,lHi 

171.425 

,645 

-,S4Z 

120.92Q 

3 , 1 43 

b 

31 .‘U* 

,000 

1 72.866 

,854 

-.739 

123.234 

1.445 

t> 

30,96 

,199 

172,157 

1,480 

-•245 

120,071 

1,32? 

7 

30,50 

,475 

170.171 

1 * 263 

,000 

1 19,308 

1,599 

H 

30,04 

,431 

170.419 

,751 

-,297 

121,510 

1,490 

V 

2V,50 

,158 

173.092 

1 ,344 

-,89b 

127,211 

2,661 

111 

29.12 

,354 

1/3.586 

1.304 

,000 

124,497 

3,302 

n 

23,66 

,754 

172.702 

,6|2 

,460 

123,555 

1,882 

t 

2B, 2(1 

,b70 

175,215 

1,328 

-.241 

130.093 

2.113 

y. 

21,71 

,6 23 

I75,b75 

, 9 1 5 

,000 

129.103 

1,039 

j 

2/. 20 

,430 

176,791 

1 ,823 

.000 

129,297 

2.081 

•i 

26. »1 

,472 

1 76.008 

1,755 

• uoo 

129,771 

2,479 

b 

2o.3b 

,371 

176,722 

1 ,664 

- • 3 1 0 

130,571 

1 ,82b 

6 

2t».B9 

,212 

177.126 

1,179 

-,536 

131.120 

1 .26 3 

7 

2t‘,4 3 

,146 

1 70 , 1 6 i 

1,031 

-,642 

132.48b 

,948 

It 

24,9 7 

,207 

177.93b 

,604 

-.527 

132,104 

1,140 

V 

2 1.51 

,207 

1 78,u9i 

.91 5 

-.652 

1 32.899 

,495 

10 

21,0b 

,000 

180.152 

a 669 

-.760 

134.872 

• 868 

1 1 

23,58 

,000 

1 i> 1 , 4 2 6 

1,791 

-.722 

135,837 

1,492 




<Ui2 Ta vEKSUS CELl NUhilEH 


H l»OL* 



linear 

constant 


WHS 

term 

TERM 

HNS 

3«HQ6 

l.lOJ 

1 70.295 

7.976 

2.941 

1 .205 

1 68.438 

6.854 

2.9l9 

1 .784 

164.072 

6.492 

2»iiV7 

2.121 

161.380 

6.571 

a.nA"? 

2.680 

157.275 

7,33/ 

2.015 

2.038 

154.487 

6.899 

2.5HI 

3 . 65 ^ 

148.66b 

9.295 

2»t,26 

3.912 

145.035 

9,064 

2.2b! 

3.372 

1 4 7,OoO 

8.060 

1 .3.10 

2.872 

143,093 

5.053 

1.189 

2.726 

146.569 

2.837 

1.218 

2,494 

145.606 

2.195 

1 aOU2 

2.328 

1 45.080 

1.86 7 

.VJ7 

1,958 

146. n04 

2.04 6 

1 .655 

1.645 

147,174 

2.329 

1.458 

1 .276 

149,023 

2,472 

1 .b2/ 

1,044 

1 50.051 

1.741 

1 .G&9 

.606 

151 .954 

1.94/ 

1.777 

.580 

152.083 

1,977 

1 .b38 

.529 

153,770 

2.4 72 

1.742 

.521 

154.034 

2.532 

1 .b88 

.508 

154.490 

2.605 

1.975 

,442 

156, 135 

2.166 

2.203 

.451 

157,154 

2.034 

2.6B4 

.573 

154,780 

2.08/ 

2.48 1 

.649 

152,699 

2,291 

2.240 

.528 

151.389 

2.764 

1 .998 

a 665 

i 43 , IS 8 3 

2,24 7 

1.418 

.752 

1 4 7 . 1 8 1 

1.932 

1 . 4 f)V 

.7 24 

147.138 

1.534 

1.229 

,889 

I 46. I VO 

2.511 

1 . 703 

.512 

149.263 

2.683 

1.343 

.uoo 

153.072 

3. 159 
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Table 16 „ 4 Continued 
Run 10 

CUfjVK FITS rOlv .'jHI’Ok 2l»i) TU yti<SUS Cf,LL NUt-UU.»< 







V »‘0L. 

. , , , 


IT POL. 





t 

1 

1 

1 

1 

1 

I 

1 

i 

i 

t 

1 

1 

1 

1 

1 

1 

I 

i 


1 

• 

1 

1 

1 

1 

1 

1 

1 

1 




Ayt.u»\ 1. 

LI Me AH 

CONStaMT 


LI Me AH 

CUNStAHT 


IILOCK 

- Rmu 

LATI rfiOE 

TCKM 

ff-KM 

W05 

TERM 

TERJI 

KriS 

H 

1 

33#2B 

• 303 

1 93.7B4 

1 • 61)0 

-.528 

156.787 

3.588 


?. 

J2.7V 

• 000 

196,765 

1.991 

-I .080 

162.188 

4.304 


3 

32,34 

• 000 

197,132 

U301 

*1.163 

1 6 3 • Ob 2 

2.855 


*1 

31 ,«»0 

• onu 

197.690 

1 .50 7 

-1.124 

164.1/4 

1.792 


b 

31*42 

-.332 

200,85a 

1 • 057 

-1.320 

167.443 

2.584 


«> 

3U.V6 

• 000 

19H.429 

1 «492 

-.445 

161.131 

2,264 


7 

3U.50 

• 617 

194,66a 

1 • 58 1 

• ooo 

158.728 

2.206 


It 

30,04 

.390 

196,031 

!• J92 

• UQU 

159,426 

1.804 


V 

ZV.bU 

• 000 

199,929 

2.338 

-.as5 

16/. 005 

3,369 


1 11 

2V.12 . 

.000 

202.672 

2.945 

.000 

166.469 

5.534 


1 1 

2B.66 

,79b 

201,135 

1.267 

• 6.28 

16/. 394 

3.006 

b 

1 

2a,20 

• 3 7b 

206.323 

1.714 

• uoo 

175.740 

2.633 


z 

27.74 

• 701 

204,792 

1 .280 

• 292 

174.684 

1.418 


:i 

27i2lt 

.391 

206,519 

2.363 

• UOO 

176.310 

2.875 


4 

24, a 1 

.249 

707.69a 

2.20/ 

.000 

177,558 

2,212 


r> 

24.3b 

.1112 

207.61 3 

1.693 

-.b|H 

179,902 

1.89/ 


i> 

2b, as; 

.000 

200.79a 

1.546 

-. 710 

179,514 

1.568 


7 

2b, 43 

ISO 

210.382 

1.371 

-.995 

182,727 

1 .809 


n 

24.9/ 

,000 

209 , 96o 

1 • 1 1 1 

-.870 

183.252 

1.311 


V 

2 4 . S 1 

• COO 

2iu.3av 

1*526 

-.849 

la3,(l<^3 

• 761 


1 0 

2 4.0b 

• 000 

21 1.340 

1 * 3ii3 

-.869 

! 84. 917 

.788 


1 1 

2 3 , b a 

• non 

212.303 

2, on 5 

-.713 

185,663 

Ml ,833 


X 
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Table 16.5 
Run 10 

CURVE fits for SHMR 37,0 Qh2 TB VERSUS CeI-L NUnBER 


BLOCK 

1 


D 

Ji 


ROW 

AVERA6E 

LATITUDE 

1 

^8,27 

2 

96,05 

3 

97,83 

H 

97,61 

S 

97,38 

6 

97,16 

7 

96,99 

6 

96,71 

9 

9 6, SO 

10 

96,27 

II 

96,05 

12 

95,82 

13 

95,60 

l«t 

95,38 

IB 

95,15 

U 

^9,93 

17 

99,71 

18 

99,98 

19 

99,26 

20 

99,03 

21 

93,81 

22 

93,58 



V POL# 



H POL, 


INEAR 

constant 


linear 

constant 


term 

TERM 

RH5 

TERM 

TERM 

RMS 

,000 

209,279 

8,289 

, 7s3 

163,736 

13,956 


209,157 

7,677 

,966 

1 61 ,119 

13,850 

,3l5 

205,309 

7,037 

,886 

161^199 

i2,800 

, 336 

209,338 

6,103 

,839 

160,627 

11,326 

,522 

202,230 

6,330 

1,166 

156,666 

11,818 

,558 

200.806 

6,053 

1,299 

159^969 

11,000 

,616 

200,590 

6,295 

1,911 

152,689 

1 1,020 

|690 

199,126 

5,986 

1,932 

152,059 

10,663 

,716 

198,382 

6,896 

1,619 

196;976 

1 1,666 

,818 

196,659 

6.779 

1,696 

197,096 

11,868 

,776 

195,717 

5.588 

1,696 

195,782 

10,913 

,765 

195,695 

5,089 

1,561 

195,699 

193.669 

8,680 

• 875 

193,711 

5,919 

1,691 

9,558 

,955 

193,037 

6,825 

1,919 

191,051 

1 1,963 

,926 

193,753 

6,926 

1 ,636 

191,681 

1 1 ,596 

,820 

199,803 

7,935 

1,708 

193,962 

i 1 , 789 

,759 

195,700 

7,207 

1,632 

193,539 

i 1 •703 

,679 

195,825 

5,625 

' 1,920 

195,589 

9,700 

,609 

196,937 

9,5/7 

1 , 366 

195,198 

7,877 

,517 

196,935 

3,927 

1,290 

199.963 

6,525 

• 993 

196,606 

2,721 

1,183 

199,539 

9,555 

• 991 

196*389 

2,537 

1,098 

199,995 

9,623 


block 

2 


Table 16.5 Continued 
Run 10 

CURVE FITS FOR SMHR 37,0 GHZ TB VERSUS CeLL NUhBER 


V POL, 


M Pol, 


ROW 

average 

latit6dc 

linear 

tern 

constant 

tern 

t 

93*36 

*915 

196,959 

2 

93,19 

• 392 

|96,068 

3 

92*91 

f352 

195*690 

H 

92*66 

*362 

195,216 

S 

92*96 

• 310 

19S*3*t7 

6 

92*23 

• 267 

195.619 

7 

92*01 

*297 

196*137 

e 

91*78 

*220 

196,593 

9 

91*56 

*230 

196,153 

10 

91*33 

*312 

195.3H2 

11 

91*11 

*217 

196.215 

12 

90*ae 

*191 

196,539 

13 

90*65 

• 109 

197,169 

19 

90*93 

*000 

196*953 

15 

90*20 

*000 

196,598 

16 

39*97 

fOOO 

198,930 

17 

3V*75 

• 173 

197,073 

16 

39*52 

• 129 

197,536 

19 

39,29 

• QQO 

196,896 

20 

39,07 

*133 

197,837 

21 

36,89 

*187 

197,199 

22 

36,61 

*000 

199,175 


RHS 

linear 

TERN 

constant 

tern 

RHS 

2.617 

1,077 

199,178 

9,291 

2,366 

,998 

199,075 

9,678 

2*962 

f992 

193,059 

9,296 

1.959 

*933 

192*173 

3,968 

2*136 

*689 

192,061 

3.161 

2,260 

,612 

192,799 

3,973 

2*298 

*732 

193,686 

9.315 

2,790 

*732 

193,816 

9,719 

2,312 

*760 

192,779 

9.531 

2,983 

,809 

192,212 

5,035 

2*579 

*615 

192,197 

9,769 

1*975 

*527 

193,516 

3,591 

2,167 

,956 

199,205 

3,983 

2,391 

*399 

195,371 

3*667 

2*621 

*279 

196,805 

9.783 

2*976 

*392 

196,051 

5,976 

2,881 

*965 

195,898 

9.951 

2*767 

*362 

196,698 

5,615 

2,779 

• 326 

196,781 

5.571 

2.722 

• 919 

195,631 

5,599 

2,9|5 

• 516 

199.679 

5,619 

2,705 

• 388 

195,729 

5,983 


Table 16.5 Continued 
Run 10 

CURVE FITS TOR sHHR 37t0 6 hZ TB VChSUS CCLL NUMBER 


o 

"-i 


block 

3 





V POL* 

ROW 

average 

linear 

constant 

LATITUDE 

term 

tern 

1 

38*39 

*198 

196*939 

2 

38*16 

• 000 

200*660 

3 

37*93 

• 125 

200*955 

*1 

37,70 

*000 

203*023 

S 

37*98 

• 000 

201*963 

6 

37*25 

•132 

198*893 

7 

37*02 

f 161 

199,185 

a 

36*79 

• 311 

197,208 

9 

36*56 

• 229 

197,221 

to 

36*39 

• 187 

196,912 

11 

36*11 

• 162 

195,839 

12 

35*88 

• 320 

193*707 

13 

35*65 

• 333 

193*100 

H 

35*93 

• 355 

192*697 

IS 

35*20 

• 281 

193*193 

16 

39*97 

*332 

192,909 

17 

39,79 

• 382 

191,636 

18 

39,51 

• 373 

192,177 

19 

39*28 

*329 

192,661 

20 

39*05 

*259 

193,975 

21 

33*82 

*192 

199,393 

22 

33*59 

• 189 

199,372 


H POL. 


linear 

CONSTANT 


RMS 

TERM 

TERM 

RMS 

2.888 

• 976 

196.376 

5*332 

2.551 

• 907 

197,091 

9,252 

2*890 

• 999 

198,173 

5,103 

9*255 

• 555 

199;313 

6*393 

3,679 

• 529 

196,576 

5*385 

3*225 

• 518 

199,792 

9.718 

3,179 

• 628 

199.069 

5*022 

3*335 

• 791 

192*531 

5,032 

3*322 

• 637 

192,277 

9*739 

2*669 

*532 

191,352 

9,157 

2*789 

• 992 

190,331 

9*919 

2.279 

• 593 

137,687 

9,106 

1,650 

*622 

137,039 

2*975 

1 *006 

*558 

137,915 

1 *891 

1.529 

• 630 

136,927 

2*256 

1,322 

• 617 

137;210 

3*016 

1*822 

*615 

137,523 

3,280 

2*<iie 

•559 

139; 21 6 

9,230 

2,929 

•599 

139,938 

9*778 

2*169 

• 999 

191 ;979 

9,209 

1*939 

*280 

193,630 

3,965 

2,908 

• 335 

192,939 

9,009 


108 




T- 1- 


curve fits for 


block 

H 


ROW 

average 

LAT ITOOE 

linear 

Term 

I 

33.37 

• 000 

2 

33.19 

• 000 

3 

32.91 

.000 

1 

32.68 

• 000 

s 

32.95 

••090 

6 

32.22 

••098 

7 

31.99 

•.101 

8 

31.76 

•.127 

V 

31. S3 

••385 

10 

31.30 

••987 

11 

31.07 

••226 

12 

30.89 

• 000 



• 081 

IM 

30.36 

fOOO 

IS 

30.15 

• 000 

U 

29.92 

••113 

17 

29«69 

••219 

18 

29.96 

•i530 

19 

29.23 

••292 

20 

29.00 

• 151 

21 

28.77 

• 992 

22 

26.59 

i227 




Table 16.5 Continued 
Run 10 

S«MR 37,0 6hZ TB versus CtLl. NUhbER 


V POL* 



M POL* 


constant 

term 

RMS 

linear 

TERM 

constant 

TERM 

RMS 

196.361 

1.969 

.209 

199.796 

9 .05 1 

196.350 

2.239 

• 153 

195.952 

3.837 

197.232 

2.957 

• 000 

198,551 

9.901 

197.998 

2.627 

• 000 

199,621 

9.879 

198.116 

2.231 

.000 

199,300 

9.659 

198,992 

1.875 

•♦169 

151.368 

3.607 

198.S08 

1.676 

•• 109 

151.999 

2.997 

i 98, 352 

1.087 

-.152 

151.673 

2.398 

203,1 13 

2.068 

••601 

159,927 

9.059 

209.773 

2.697 

••662 

160.979 

9.927 

200.999 

3.162 

••312 

155.379 

5.166 

198.205 

2.790 

.000 

152.078 

9.588 

197,318 

193.067 

2.167 

.279 

198.673 

9.529 

2.313 

«178 

199,796 

3.733 

198,005 

1.987 

.000 

152.069 

2.950 

199,932 

1.330 

-.129 

153,558 

2.929 

201.329 

1.237 

-f302 

156.678 

2.725 

206,508 

3.907 

•Ul3 

166,965 

6.951 

205.112 

9.269 

-.513 

165.307 

7.925 

200.599 

3.908 

• 263 

156,270 

6.182 

197.868 

3.330 

• 998 

150.809 

6.099 

201.695 

2,606 

• 527 

157.158 

3.913 


1 no 




Table 16 


.5 Contln 


Run 10 

CURVE fits for SMHR 37,0 ghZ 


BLOCK 

S 





V POL. 


AVERAGE 

linear 

constant 

ROW 

LATITUDE 

term 

TERM 

1 

26,31 

• 000 

204,910 

2 

26 •08 

,000 

207,145 

3 

27.65 

.000 

207,101 

H 

27,42 

.207 

209,221 

S 

27.39 

,000 

204,520 

4 

27,14 

,000 

207,424 

7 

24,93 

.000 

207,975 

a 

24,70 

/l96 

205,752 

9 

24.<i7 

.000 

207,155 

10 

24,29 

.000 

205,059 

11 

24,01 

• 000 

209,522 

12 

25,78 

••199 

204,oV8 

13 

25,55 

•,199 

207,214 

IH 

25,32 

••299 

206,708 

15 

25,06 

••079 

207,181 

14 

29,65 

",202 

207,914 

17 

2H,62 

-.242 

208,114 

IB 

29,39 

•,273 

209,550 

19 

29,14 

-•210 

209,198 

20 

23,93 

-,930 

212,039 

21 

23,70 

•,979 

213,998 

22 

23,97 

••257 

211,309 




TB versus Cell number 


H POL. 


RHS 

linear 

TERN 

constant 

TERN 

RHS 

9,027 

.000 

144.815 

4,941 

9,029 

• 000 

149,359 

7,913 

3.100 

.167 

145,670 

9,799 

2.900 

• 393 

142;984 

9,654 

2.685 

• 000 

144.747 

5.393 

9,998 

.000 

146.91 1 

7,485 

9.913 

• 000 

149,399 

4.679 

9,074 

.279 

145,319 

5,954 

9.057 

• 000 

147,680 

4,602 

3.251 

• 000 

149.919 

5,201 

2.651 

• 000 

143,571 

9,290 

2.422 

.000 

143,937 

9,995 

2.194 

*9 34 1 

146,382 

3,602 

1.926 

•,357 

149.951 

2,548 

1.939 

,000 

145,705 

3,239 

1,982 

••202 

144,945 

3,961 

1.628 

-,277 

147,413 

2,910 

2.220 

•.298 

149,096 

3,233 

2.097 

-,312 

149,602 

3,146 

2,027 

-•589 

179,090 

2,734 

2,091 

••793 

177,900 

3,523 

9,099 

••929 

179^727 

4,617 



TB CROSS-TRRCK GRRDIf-NT /k/CELLl 





Figure 16.2 
Run 10 






TB CROSS-TRnCK eFMltNT (KLCLLL 


Rim 10 


SHKR 13.0 GHZ TB CROSS TRACK GRADIENT VS LATITUDE 
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Figure 16.4 
Run 10 
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f' 'i 

' • Tabife 17 

Run 11 

Curve FITS FOR shhR anZ 


V POL* 




average 

linear 

constant 

block 

ROW 

LATITUDE 

Term 

TERM 

1 

I 

2A,BB 

.444 

151.335 


2 

25.A2 

• 732 

151.530 


3 

2H»35 

• 800 

151.070 


*» 

23.0B 

• 421 

151. 

2 

1 

21 tBO 

*412 

152 Vii: 


2 

20tS3 

.517 

152-^^^S 


3 

17.25 

.138 

154>^S> 


H 

17.98 

• 000 

155.237 

3 

1 

16.71 

.000 

156.070 


2 

15,43 

fOOO 

156.827 


3 

IH.IS 

• 000 

157.455 


H 

12.86 

• 000 

158.410 

*1 

1 

11.40 

• 000 

158.187 


2 

10.32 

-.341 

156.460 


3 

9. OS 

• 337 

155.810 


*1 

7.77 

1.150 

153.405 

5 

1 

6.49 

1.108 

152.800 


2 

5.22 

1.246 

151.555 


3 

3.94 

1.257 

150.440 


H 

2.46 

1.055 

150.1*»5 

6^ 

1 

lt39 

1 .102 

iso.oio 


2 

• 12 

• 725 

150.715 


3 

-1.15 

• 000 

152.470 



-2.43 

,000 

152.855 

7 

1 

-3.70 

• 400 

151.945 


2 

-4.98 

• 371 

152.135 


3 

-6. 25 

.479 

151.685 


H 

-7.52 

• 405 

152.355 

8 

1 

-8. BO 

• 60S 

151.795 


2 

-10.07 

• 645 

151.800 


3 

-11.34 

1.195 

150.460 


H 

-12.61 

1 .002 

150.955 




4 ^ 



Tb versus cell nunbcr 


H POL* 


linear 

CONSTANT 


RMS 

TERM 

TERM 

RMS 

• 063 

-.698 

88.755 

• 040 

• 526 

-.859 

88.910 

.274 

• 187 

-.860 

88.515 

.325 

• 193 

-.899 

88,935 

• 307 

• 405 

-•843 

89.395 

,724 

• 288 

•1.245 

91.315 

.580 

• 158 

•1.395 

92.045 

• 444 

• 224 

•1.774 

93^975 

• 221 

• 093 

•2.281 

95.755 

• 218 

• 227 

-2.895 

96.020 

• 269 

1,442 

•2.724 

97.740 

l•851 

2*889 

•3.629 

102.115 

4.514 

1*615 

•2.441 

98.130 

2.215 

• 430 

-3.609 

100.945 

.827 

• 271 

•2.349 

9S;675 

.812 

• 151 

-.875 

91.995 

• 099 

• 045 

••686 

90.365 

• 392 

• 380 

•.929 

88.470 

.630 

• 391 

-.490 

88.575 

• 457 

• 147 

-.723 

87.840 

• 048 

• 145 

-.921 

88.530 

• 196 

• 090 

• 1 .326 

69,495 

• 144 

• 405 

•1.620 

90.170 

• 321 

• 516 

-1.489 

89.915 

• 478 

• 140 

-1.234 

89.285 

• 365 

• 245 

-1.397 

89.940 

• 354 

• 090 

• 1.373 

89.410 

• 347 

• 243 

-1.271 

89.400 

• 300 

• 036 

- 1 . 2 1 @ 

89.560 

• 329 

• 042 

-.982 

89.000 

• 200 

• 144 

-,706 

88,390 

• 233 

• 277 

-.69 3 

88.105 

• 136 
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Figure 17.3 


Run 11 


SmR 13.0 GHZ TB CROSS TRACK GRADIENT VS LATITUDE 



LATITUDE (DEG] 


118 


ui 



Figure 17.4 
Run 11 


S\ 0 

■ SMMR 21.0' GHZ TB CROSS TRACK GRADIENT VS L 


ATITUDE 


I 
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. ... , 

r '1 ^ .-r 


Curve Fits FOR sMHR a* 


V Pott 




average 

linear 

constant 

block 

ROW 

LATITUDE 

Tern 

TERM 

1 

1 

-t3«22 

,190 

iSStASO 


2 

^II.V6 

• 269 

155,665 


3 

•10.A6 

• 000 

156,362 


H 

-9. HI 

,129 

155,690 

2 

1 

•S,13 

,217 

155,025 


2 

-A.66 

,157 

159,770 


3 

•5,S9 

• 000 

159,690 



•H,32 

,000 

159,592 

3 

1 

•3,09 

,000 

159,99S 


2 

•It77 

••237 

159,695 


3 

-.99 

• 000 

153,760 


<i 

#78 

,369 

153,160 

H 

1 

2.0S 

• 000 

155,390 


2 

3, 33 

• 736 

159,655 


3 

9.60 

^905 

1 56,0 1 0 


*» 

S#08 

,618 

156,910 

& 

1 

T # 1 A 

• 919 

157, $90 


2 

8,99 

,000 

159,720 


3 

9,71 

• 397 

159,270 


*» 

10# 99 

• 000 

160,030 

6 

1 

12,27 

• 000 

159,792 


2 

13,59 

• 862 

156,390 


3 

19,82 

1,215 

155,990 


*1 

16,10 

1 ,068 

155,850 

7 

I 

17,37 

,798 

156,500 


2 

18,69 

1,282 

159,290 


3 

19,92 

• 891 

159,915 


** 

21,19 

• 689 

155,065 




r 18 


TB VERSUS 

cell NUH8ER 

H POL. 





linear 

CONSTANT 



RMS 


TERM 

TERM 


RMS 

• 160 


•1#208 

93.115 


• 557 

• 202 


•1,227 

93,095 


• 909 

• 059 


•1,173 

92,905 


• 358 

• 170 


•1,122 

92,090 


,900 

• 218 


•1,197 

91,715 


• 598 

• 299 


•1.132 

91,250 


,999 

• 930 


•1.269 

91,035 


• 635 

• 209 


•1.195 

90,695 


• 378 

• 208 


•1,192 

90,625 


• 335 

• 368 


•1,299 

90,270 


• 150 

• 100 


•1,189 

89,965 


• 280 

• 280 


•.855 

89,305 


• 380 

• 650 


-,837 

90,210 


• 566 

• 327 


•,975 

91.785 


• 658 

• 108 


•i97l 

92,095 


• 307 

• 186 


•.979 

93,000 


,079 

• 151 


•1,069 

93,910 


• 329 

• 260 


-1,720 

97,695 


• 902 

• 991 


•,957 

96,785 


.587 

• 510 


•2,681 

100,955 


1,179 

1 #086 


-3,838 

102,995 


1,155 

• 390 


••973 

99,265 


• 577 

• 192 


• 252 

92.025 


• 388 

• 196 


• 000 

91.962 


• 282 

• 299 


-.575 

92.765 


• 972 

• 299 


-.679 

91,750 


• 187 

• 139 


-.571 

91,290 


• 191 

• 198 


-.378 

91.965 


• 9)3 











Figure 10.4 | 

Run 12 

S.MMP 21.0 GHZ TB CROSS TRACK GRADIENT VS LAT 





Figure 18.5 
Run 12 

SMMR 57.0 GHZ T5 CROSS TRPCK GRPDIENT VS LPTITUDE 






Table 19.1. Mean Cross-Track Gradient Values 


Orbit 1198, -10° to 0° Latitude Orbit 1255, -25° to -5° Latitude 

Mean Slope Std. Dev. of Total Variation Mean Slope Std. Dev. of Total Variation 

(K/cell) Slope (K/cell) Across Swath (K) (K/cell) Slope (K/cell) Across Swath (K) 


6.6 

V 

0.03 

0.14 

0.12 

-0.07 

0.10 

-0.28 

6.6 

H 

-1.19 

0.05 

-4.76 

-1.20 

0.16 

-4.80 

10.69 

V 

-0.19 

0.12 

-1.33 

-0.30 

0.11 

-2.10 

10.69 

H 

-0.02 

0. 10 

-0.14 

-0.09 

0.13 

-0.63 

18 

V 

0.37 

0.12 

4.07 

0.27 

0.16 

2.97 

18 

H 

-0.30 

0.18 

-3.30 

-0.42 

0.23 

-4.62 

21 

V 

0.14 

0.22 

1.54 

-0.02 

0.25 

-0.22 

21 

H 

- 0.47 

0.35 

-5.17 

-0.67 

0.38 

-7.37 

37 

V 

-0.07 

0.12 

-1.54 

-0.17 

0. 17 

-3.74 

37 

H 

0.05 

0.20 

1.10 

-0. 11 

0.29 

-2.42 



Table 19.2. Day /Night Cross-Track Gradient Variations 



Descending 
(local night) 

Ascending 
(local day) 

Latitude Range: 

Orbit 1205 
-50 to -10° 

Orbit 1206 
25° to 30° 

Orbit 1198 
-10° to 0° 

Orbit 1255 
-25° to -5° 

6. 6 V Mean Slope 
(K/cell) 

0.50 

0.36 

0.03 

-0.07 

6. 6 V Std. Dev, of 
Slope (K/celi) 

0.12 

0.15 

0.14 

0.10 

6.6 V Total Variation 
Across Swath (K) 

2.00 

1.44 

0.12 

-0.28 

6. 6 H Mean Slope 
(K/cell) 

-1.25 

-1.57 

-1.19 

-1.20 

6.6 H Std. Dev. of 
Slope (K/cell) 

0.17 

0.13 

0.05 

0.16 

ft 

6.6 H Total Variation 
Across Swath (K) 

-5.00 

—6.28 

-4.76 

-4.80 

Difference between V 
and H Total 

Variations (K) 

7.00 

7.72 

4.88 

4.52 


